PLATE, ROD, WIRE, FOIL, ELECTRICAL CONDUCTOR, PASTE FOR PAINT 
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An aluminium silicon alloy which is ideal for 
castings, has good corrosion resistance and 
gives pressure tight castings. Used where 
intricate and leak-proof castings are required. 
125 machines satisfactorily and takes and 
holds threads well. D.T D. 272, D.T.D. 276. 


An aluminium silicon alloy with high 
strength, good ductility and resistance to 
corrosion. Maximum physical properties are 
obtained by special modification process. 
Used for automobile and marine castings, 
etc L.33 


Most suited for car and Diesel engine 
pistons, this aluminium silicon alloy has 


good mechanical properties at high tem- 


peratures, low sp.g., and satisfactory thermal ‘ 3 
conductivity The Adelpha, Strand Yonalon we2 


Magnesium-zinc aluminium alloy possessing 
excellent resistance to the attack of food 
products and has been particularly de- 
veloped for casting parts intended to be 
in contact with food. 


Vol. 90. No. 116. 3 JUNE, 1939 rice Ho 
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THE LARGEST DISTRIBUTORS OF ALUMINIUM IN THE BRITISH EMPIRE 
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BROTHERS LIMITED 


BRASS RODS, STAMPINGS, and NON-FERROUS 
INGOT METAL MANUFACTURERS ' 


ROTTON PARK STREET, BIRMINGHAM 16 Phone: Edg- v 
baston 3581 (seven lines), Telequme: *‘McKechnie, Birmingham.” 
: Prudential Buildings, Park Row. NEWCASTLE-on- f 
TYNE: 90, Pilgrim St. LONDON : 17, Victoria St., West- 
minster, S.W.1. MANCHESTER : 
509-13, Corn Exchange Buildings, 4. 
Sulphate of Copper and Lithopone 
Works : WIDNES, Lancashire. 
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VITREOSIL 


IMMERSION HEATERS 


AND NOW GAS HEATERS! 


VITREOSIL electric immersion heaters are a pro- 
nounced success but we have encountered many 
users of Pickling and Plating baths who have gas 
installed. They only require to overcome corrosion 
problems so we have developed the VITREOSIL heat 
and acid-proof GAS IMMERSION HEATER. We 
shall be pleased to make recommendations for 
installation. 


THE a SYNDICATE LTD. 
ar Wallsend, Northumberland 
t: 12- 14, Old Pye St., Westminster, S.W. 
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ALL COUNTRIES. 


ESTABL. 1895 


KARL FR.UNGERER - ENGINEERING WORKS, PFORZHEIM: GERMANY 


Sole Agents in Great Britain : Technical Representative: 
INCANDESCENT HEAT CO. LTD., EMIL HAAG, 197, HOLLY ROAD 
SMETHWICK, BIRMINGHAM. BIRMINGHAM 20. 


P 
Sheet Levellers 
‘ | 
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Ability, by itself, carries far; but there comes a time when ability, by 
itself, can go no further. Then it is that the leaders of men are shown. 
From mere ability springs an indefinable spiritual “second-wind.” We 
shall enjoy its power again, as we have experienced it in the past. 
Continuously wrestling, as we are, with the problems of the future, it is 
often difficult to improve on the best. We thought that, when we were 
striving to achieve Hiduminium R. R. alloys. Today, no metal that is 
lighter, is as strong; none that is stronger, is as light. But tomorrow, 
when designers the world over begin to ask for an even greater alloy, 
the alloy will be there, already tested and proved. And we shall then be 
grappling with those things that the day after tomorrow has in store. 


HIDUMINIUM RB.R. ALLOYS 


HIGH DUTY ALLOYS LIMITED * SLOUGH * BUCKS 


TGS. 
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Electric Steel Furnaces 


with Basket Charging and Vessel Turning Gear 
enabling huge savings to be made in the cost of 
breaking up and charging scrap. 

The basket shown in the illustration contains a charge of 35 
tons, made up of steel rolls and tops. The charge is not 
dropped on to the hearth of the furnace, but laid gently 
down on to it without the slightest bump. . 
Further perticulars may be had on application to address below. | 


DUISBURG 


"Phone Victoria 2612. 


Agent: P. HEUSER, 119, Victoria Street, London S.W.|. 


ROTARY 
SHEARING 
MACHINES 


WITH AND WITHOUT 
SCRAP CUTTERS 
AND LEVELLING 
ROLLS 


WE ARE SPECIALISTS IN ALL TYPES 
OF STRAIGHTENING MACHINERY 


JOSHUA BIGWOOD & SON LTD. 


20352, 10686 7 WOLVERHAMPTON 


at 


6 
an 
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STER 


THE NEW SOLUBLE 


CUTTING FLUID 


marks the greatest 
advance in our time 


FOR GRINDING & 
MACHINING ALL METALS 


Sternopal in use on 


forming operations. 


ORE: 


Ly 


STERNOL LTD., FINSBURY SQUARE, LONDON, €.¢c.2 
tip % Telephone: National 7644. Works and Branch Offices: London, Bradford and 
Telegrams: “ Sternoline, Phone, London.” Glasgow. 


WILLIAM MILLS L* 
GROVE STREET, 
BIRMINGHAM 
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Forge, Drop Stamp and Continuous Billet Heating ; 
O7F for Shipyard and Boiler-plate Reheating..... for all 
Heat-treatment, including Annealing and Normalizing 
ge We are experts in the design and installation of Melting Furnaces for Steel, 
Iron and Non-Ferrous Metals. 
It will be in your interest to consult us for your requirements for Drying Stoves, 
and for Industrial Heating of all kinds. : 


=6PRIEST FURNACES LTD., 


4 


Phone : Middlesbrough 3871-2 Grams : “ Priest, Middlesbrough.” 


NUTS AND BOLTS 


Having the strength of mild steel combined 
with the corrosion resistance of copper, 
‘Everdur’ nuts and bolts are particularly suited 
for constructional purposes, especially when 
exposed to moisture laden atmospheres, acid 
fumes or solutions containing alum. Being free 
from zinc, they cannot become’ rotten’ through 
dezincification, neither will they suffer from 
rusting and flaking which is such a prevalent 
source of trouble when ferrous metal bolts are 
used. 

A wide range of ‘Everdur’ nuts and bolts is 
available and they can be supplied either cold 
headed (up to 4”), hot forged, or cut from bar. 


This photograph has not been retouched in any way. The 
‘Everdur’ bolt shown on the left was in service for 14 months, 
and that on the right (not ‘Everdur’) for 8 weeks in a paper 
mill The corrosion resistance of the ‘Everdur’ bolt is immedi 
ately apparent. 


Enquiries should be addressed to :— 
IMPERIAL CHEMICAL INDUSTRIES LTD 


Dept. M.12, Imperial Chemical House, Millbank, London, S.W.1 


SALES OFFICES: Belfast, Birmingham, Bradford, Bristol, Dublin, 
Glasgow, Liverpool, London, Manchester, Newcastle-on-Tyne, _- 
Shrewsbury, Swansea, York. 


i 


wt 


LONGLANDS MIDDLESBROUGH | 
| 
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OF SUPPLIES 
is always assured 
in peace or war 


PULVERITE is an entirely British product 
manufactured from the highest grade of 
British coal. International crises cannot 
affect your supplies of this modern indus- 
trial fuel. 


PULVERITE is delivered to your works in 
Road or Rail Tankers. It is a perfectly safe 
and stable fuel and can be stored indefinitely 
without danger or deterioration. 


PULVERITE is produced under strict labora- 
tory control, to a rigid specification. Its 
guaranteed consistency makes possible the exact regu- 
lation of furnace temperature and atmosphere. Yet 
PULVERITE is considerably lower in cost per heat unit 
than any other fuel giving equal flexibility of control. 


| PULVERITE is piped from tanker 
to bunker and from bunker to 
burners, with equal /cleanliness 
and convenience to liquid fuel. 


YOUR WORKS ARE 
LINKED’ 


— 


D 


Manufactured exclusively by 
THE STANDARD PULVERISED FUEL CO., LTD., 
Canada House, 4-5, Norfolk Street, LONDON, W.C.2 


Telegrams : Telephone : 
Gasifuel, Estrand, London Tengis Bar 5977 


Works and Branch Offices : 
GRIMETHORPE WORKS, Nr. Barnsley, Yorks. 
BRANCEPETH WORKS, Willington, Co. Durham 
DOWELL’S WHARF, Greenwich, London, S.E. 10 
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GIBBONS- KOGAG HIGH TEMPERATURE 


OVENS AND BY-PRODUC 


side of a bettans of 
Gibbons-Kogag High 
Temperature Ovens 


PLANT 


recently installed to 


the order of the Seuth 
Durham Steel & 
Co. Ltd. 


im 
ii 
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Detailed view of 30 
Gibbons-Kogag High 
Temperature Coke Ovens 
at Seaton Carew, showing 
self-sealing doors cross- 
over main and governor 
contro!, also combined 


pushing and levelling 


= 
put WORCE 
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Two-high and 
four-high~ 
Strip Mills 
for the cold 
rolling of all 
metals at. 
maximum. 


W.H.A. ROBERTSON & C2 L™ - BEDFORD ENGLAND 


| 


JuNE, 1939 METALLURGIA 13 


Photograph by courtesy of D. Napier & Son Ltd. 


FOR SAND AND DIE CASTINGS IN 


ELEKTRON ALUMINIUM 


| Mlustration shows Rear Supercharger Casing for Napier Dagger Engine 
? 
1 


MAGNESIUM. ALLOYS «NORMAL AND HEAT TREATED 


“ELEKTRON” FORGINGS 


STERLING 


COVENTRY 
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ror HEAT TREATMENT OF LIGHT ALLOYS 
use CALORIZED MILD STEEL SALT BATHS 


AS SUPPLIED TO SPECIFY A CALORIZED 
MILD STEEL SALT BATH 

AIRCRAFT, LIGHT FoR’ Your FURNACE 

ALLOY & FURNACE AND ENSURE 


MAKERS, ETC., ETC. PROLONGED SERVICE. 


ILLUSTRATION ABOVE SHOWS A CALORIZED 
MILD STEEL SALT BATH 14’0’ x DEEP. 
SUCH BATHS CAN BE MADE TO ANY SIZE 
AND SHAPE ACCORDING TO CUSTOMER'S 
Write for catalogue No. 1148 on CALORIZING. SPECIAL REQUIREMENTS. 


lorizing Corporation of Gt. Britain Ltd. 


32 FARRINGDON STREET,. LONDON, E.C.4. CENtral 3282, 


“Sea Cliff” Brand 


COPPER, BRASS and 
PHOSPHOR BRONZE 


TUBES, SHEETS, RODS and WIRE 


“ Aldurbra Aluminium-Brass Condenser Tubes, 
Protected under B.N.F. Patent No. 3086 17—1929. 


Manganese Bronze. Yellow Metal. Naval Brass. Gun Metal. 
High Conductivity Copper Bars and Strip. 
Tin, Lead, Zine and Compo Wire and Strip. 
Chill-Cast Phosphor Bronze Bars. 
Engraving Bronzes, Gilding Metals, and Engraving Brasses. 
Phosphor Copper and Phosphor Tin. 
All Wires for Metal Spraying. 


GRAPHITE 
(Acheson Process) i 
me FOR ALL TYPES. 
OF ARC 


CHaries Cuirrord & Son 
BIRMINGHAM 


ESTABLISHED 1767. 


* ’ 
Bro own "Ba See el. 
works at = 
whose 
produce this 


Contractors to Admiralty, War Office, Air 
Board, Railway Companies, etc. 


BRITISH ACHESON ELECTRODES Ltd. 


GRANGE MILL LANE, WINCOBANK, SHEFFIELD 


| 
i 
q 
ELECTRODES | 
{ 
Trade Mark. 
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| It is a truism that a furnace specially designed for a particular job 
will generally be more efficient than an adapted ‘standard ’”’ 
model. That is the reason for the BIRLEC policy of building each 
furnace to suit exactly the purpose for which it is required. 


: An example of BIRLEC “Specialisation ’’ is shown above—a group 
of four recuperative, pusher type equipments for the continuous 
annealing of 2,500 Ibs. per hour of brass components each—part 
of an extensive BIRLEC installation at a Government Factory. 


However unusual the heat treatment required, BIRLEC have the 
experience, the technicians, and the facilities necessary for the 
design and construction of the best type of furnace to meet 
the case. 


CONSULT BIRLEC FIRST 


BIRMINGHAM _ELECTRIC FURNACES. LIMITED 
BIRLEC WORKS. TYBURN ROAD. ERDINGTON. BIRMINGHAM 


64 3 
| 4 99 
| tb 
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NOZZLES 
STOPPERS 
SLEEVES 
LADLES & 
RUNNER 
BKS. ETC. 


7 THOMAS MARSHALL « Co. ( LOXLEY) LTD., LOXLEY, Nr. SHEFFIELD 
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Mr. Therm’s 


amazing offer 


SEND FOR MR. THERM’S 
BEST SELLERS 


Theyre FREE 


@ Gas-fired conveyor ovens for 
enamelling, varnishing, tin 
printing. 


@ Heat treatment in gas - fired 
liquid baths. 


@ Town gas in the manufacture 
and manipulation of glass. 


@ Town gas for vitreous enamel- 
ling. 


@ Heat treatment of steel. 


@ Gas heating for swimming pools, 
public baths and wash houses. 


@ Modern gas equipment for 
laboratories. 


@ The control of gas -fired plant. 


@ The Factories Act, 1937. 


@ Light on Industry—How to 
comply with the new Factory 
Lighting Regulations. 


Here is a unique opportunity to save money on plant, 
repairs, labour, to reduce overheads, to get in step with the 
march of progress. Many have already seized this oppor- 
tunity by adopting gas-fired plant, and the rest must follow. 


Mr. Therm makes no apology for his sensational announce- 
ment. Gasis news. The use of town gas is rapidly spread- 
ing throughout industry. It is the cheapest fuel capable of 
accurate temperature control. It is invaluable for quick 
starting of intermittent processes. It is essential for mass 
production in many industries. 


The benefits of gas are legion. Furnace conditions are 
under complete control, giving a uniform product and few 
rejects. Refractories last longer and with the reliability of 
gas this means trouble-free operation. 


Whatever your industry there is something that gas can do 
better, quicker and cheaper. If you would like expert and 
unbiased advice on equipment and the names of useful 
people please write to: 


THE BRITISH COMMERCIAL GAS ASSOCIATION, 
GAS INDUSTRY HOUSE, 1 GROSVENOR PLACE, LONDON, S.W.1 
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abore illustration shows 
tent Gas Fired Furnace 
for heating non-ferrous metal 
Reliable results sought in heat-treating practice depend upon fillets for piercing. 
the proper combination of the man, the furnace, and the 
material. Good material 1s entitled to proper treatment In For all types of burners and : 
good furnaces, and both should have the services of good men. small heat-treatment 
No two cases are alike, and no type of furnace has a monopoly sive to our associated compan — 
on uniformity of heating or economy in operation ; for this THERMIC, 
reason we as specialists, design heat-treatment furnaces to Equipment and Engineering 
suit your particular conditions and products ; 1 this way coundry Yard, Salmon St. 
reliable results can be assured, with the utmost economy. PRESTON. . 
Telephone: 3782 PRESTON 
| Telegrams: - THERMIC 


GIBBONS BROS. LTD 


WORCESTER 


DUDLEY 
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A leading motor-car manufacturer* installed Electroflo Automatic Temperature 
Control on Conia Cyanide Baths to treat back axle and change-speed pinions. With 
correct temperature control, it was established that a fixed treatment time of 17 
minutes produced the desired standard of hardness. Now, the treatment is a matter 
of standardised routine, affording a constant throughput which is absolutely 
uniform. All of the heat treatment furnaces in that manufacturer’s works are now 
fitted with Electroflo Automatic Temperature Control—the control system sold on 
the basis of “guaranteed 
results, as determined 
indisputably by your 
Laboratory’s report on 
your test piece.” 


%* Name on request. 


FOR GUARANTEED RESULTS WITH THE MAXIMUM HEAT ECONOMY 


AAdvt. of : ELECTROFLO METERS COMPANY LIMITED, ABBEY ROAD, PARK ROYAL, LONDON, N.W.10 
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AALLEABLE 


THE UNITED 


COMPANIES LTD 


niformity of structure and quality, 
finely diffused graphite 


guaranteed analysis with 


superior physical properties Write for the book ” Workington and Distington 

Machine-Cast Hematite Irons”; this also contains 

ff ers im prove d an d c h eaper useful information regarding “ U.C.O." Machine-Cast 
All-Mine Irons. 


foundry practice 


WORKINGTON IRON & STEEL COMPANY 


Branch of The United Steel Companies Limited 


WORKINGTON CUMBERLAND 


TELEPHONE : WORKINGTON 206 TELEGRAMS : “MOSBAY, WORKINGTON” 


@ W.42 


MACHI 
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LIKE 
GEORGE WASHINGTON 


— it cannot tell a lie 


This Ether Checking 
and Portable Pyrometer 
was designed to tell the 
truth, the whole truth, 
and nothing but the 
truth. Accuracy is 
built into it. Fitted 
with high resistance 
spring mounted move- 
ment, auto cold junction compensation and 


every refinement to give accuracy and 
robustness. Used extensively for checking 
instruments essential for exacting Air 


Ministry work. 


May we quote you 
for your Foundry 
Furnishings ? — 
prompt delivery 
guaranteed for 
urgent orders. 


BLACKINGS - COAL DUST 


Send your enquiries for Blackings and Coal Dusts. For a 
specially fine finish we recommend Carlton Patent Blacking— 
one of the finest obtainable. Coal Dusts are prepared from 
the best grades of Durham Coal, and are carefully screened 
and bagged. 


SAMPLES. 


We will be glad to let you have samples of any 
There is naturally 


j of our products so that you may compare values. 
no obligation. 


THOMAS 


WILKINSON 


| CO.LTD. 
STOCKTON STREET- MIDDLESBROUGH 


Telephone:3719 ‘Grams Blacking’ Middlesbrough 
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Just as the heavy framework of primitive 


NS monsters gave way to the lighter bones of more 
mobile creatures—so the evolution of lighter “‘members” 

of vehicle construction is proceeding apace in the world of 
Transport to-day. Here are three notable examples of the 


Reynolds Revolution (or evolution ... call it what you will). 


Body frames built of our Hiduminium Alloys by 
Jensen Motors Ltd., West Bromwich, for use on 
Leyland Lynx and to enable unladen weight to be 
brought below 50 cwt. Load capacity 6 tons. 


Articulated Works Trailers, built of our Aluminium 


Alloy Sections and Sheet by Messrs. RELIANCE 
TRUCKS, LTD., of Heckmondwike, Yorks, and show- 
ing THREE CWT. reduction in normal unladen weight 
of 9 cwts. thus ensuring greater mobility and lower 
running costs. 


A vehicle (chassis and body of which were built as one 
unit from our Aluminium Alloy Sections and Sheet) 
for transporting heavy loads at permitted speed of 
30 m.p.h. As unladen weight was 46} cwts., and 
total payload 44 tons, the vehicle carried TWICE ITS 
OWN WEIGHT in payload. Initial cost was LESS 
than that of a standard chassis of equal load-capacity 
with built-on body. 


REYNOLDS 


TUBES, RODS, SECTIONS, SHEET & STRIP 
IN HIGH STRENGTH ALUMINIUM ALLOYS. 


REYNOLDS TUBE CO. LTD. 


REYNOLDS ROLLING MILLS, LTD. 
TYSELEY, BIRMINGHAM, 


: 
FOUNDRY SUPPLIES | 
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(DEBLANCHAL PATENT No. 432497) 


ROTARY MELTING FURNACE 
| “r TRON AND STEEL CASTINGS 


Principal Advantages 


iH] DESIGNED FOR HIGH TEMPERATURE MELTING (1750° C) 
RAPID HEATING AS DESIRED 

ACCURATE CONTROL OF METALLURGICAL ANALYSIS 
EXCEPTIONALLY LOW FUEL CONSUMPTION 
CAPACITIES ONE TO TEN TONS 


We shall be pleased to have your enquiries 


“Melbourne Cambridge Street, 
SHEFFIELD. P 


Hl 
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For Steelworks Equipment, Rolling Millis 
Cranes, Loading Bridges, Excavators and 
Surface Mining Equipment : 

P. HEUSER, 119, Victoria Street 
LONDON, S.W.! "Tel. Victoria2612/3. 
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The first tapping is just as good and 
perfect as each succeeding one. This 
calls for experience such as DEMAG 
have gained in many decades in the 
building of complete open-hearth. 
basic-Bessemer, acid-Bessemer, and 
electric steelworks in all parts of 
the world. 


For further information please apply to the following addresses : 


For Pulley Blocks end 


AABACAS ENG 
LTD. 


Suspension Cranes : 


INEERING CO., 
d, BIRKENHEAD. 


el. 4747. 


For Compressors of all dong and Pneumatic For Underground Mining Equipment: 


THE ROTARY AIR COMPRESSOR As SMANN, Broadway 
co., LTD., 119, Victoria Street, bers, 7, Broadway 
LONDON, Tel. Victoria CONDON, E.c.4, 


HEAT TREATMENT OF HIGH SPEED STEEL 


The ‘Carboneutral’ bath is a new process for the scale-free hardening of high 
speed steel. It allows the largest tools to be soaked at the full hardening 
temperature for prolonged periods without scale, risk of burning or excessive 
grain growth. We shall be pleased to demonstrate the ‘Carboneutral’ process 
at our heat treatment centres in London, Birmingham and Glasgow. 


Write for further information. 


WS QA GG QQ MAG 
HEAT TREATMENT PROCESSES 
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IMPERIAL CHEMICAL INDUSTRIES lL 
DEPT. C.6, IMPERIAL CHEMICAL HOUSE, LONDON, S.W.1 
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A SHEET ALLOY WITH 


FORMING 


PROPERTIES 


ALCLAD NA 26S is an excellent alloy 
for structures where high proof-stress 
obtainable only by the use of a double- 
heat-treated alloy is necessary. In this 
class; NA 26S is unequalled for its 
combination of strength, formability 
and resistance to corrosion; properties 
which are of great importance particu- 
larly in the aircraft industry. Moreover, 
this alloy offers the advantage of the 
high corrosion resistance associated with 
Alclad alloys, combined with a proof 
Stress 27°(, higher than that of sheet to 
B.S.I. specification 4L3. 


Alclad NA 26S, sheet is supplied solution 
heat-treated and flattened, when its good 
ductility enables severe forming operations 


to be carried out in the condition as received. 
The full mechanical properties are then ob- 
tained by a final treatment at low temperature 


Alclad NA26S 
Minimum mechanical Slution treated Futty aged 
by specification = (Alclad NA 26 
sT) 
0.1". Proof Stress 190 
tons/sq. inch 


Stress tons/sq. inch | 


on ?inches el 


Sheets thicker than 12$.W.G. For lighter gauges 
a bend test is specified. 


FORMING PROPERTIES. 


The bend radii for Alclad NA 268 aS 
sheet as called for in the speci- yy hy 
fication are as follows :— inner) 

Alclad 2680 1T 

Alclad 26SW (Solution treated, 
| 

Alclad 26ST (Solution treated, 


SH HOUSE, ALDWYCH, EONODON, PAR 8844. @ Telegrams: NORALUCO, BUSH, LONOIN 


ot BANBURY, BIRMEINGHAN, BRIST OA, SGOW, MANCHESTER, NEWCASTLE-ON-TYNE & SHEFFIELD 


imate 25°0 
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a complete survey 
of Salt Bath 
Equipment 


Solution treatment is a vital and well-established process in the manufacture 
and manipulation of light alloys, and our new booklet is a comprehensive 
survey of our activites in this field. The range of plant featured covers every 
possible requirement regarding size, capacity and performance, and includes 


installations for the treatment of :— 


Rolled sheet and large presswork. 

Airframes, sheets and pressings. 

Long extrusions, rolled strip, tubes and rods. 
Components, stampings, pressings and rivets. 


Temperature control; ancillary equipment 


May we send you a copy ? For prompt attention ask for leaflet F/G.11. 


CORNWALL ROAD + SMETHWICK + BIRMINGHAM - 


| 
| 
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EFCO BELL TYPE FURNACES 
FOR DRY BRIGHT ANNEALING 


One ton per hour furnace, showing layout of bases 
below floor level. 


By courtesy of W. T. Henley’s Telegraph Works Co. Ltd. 


THE PHOTOGRAPH SHOWS A TYPICAL INSTALLATION OF AN EFCO 
BELL TYPE FURNACE FOR MIRROR-BRIGHT DRY ANNEALING. 
FURNACES OF THIS DESIGN ARE RECOMMENDED FOR THE 
ANNEALING OF STRIP AND WIRE IN COIL FORM 


ELECTRIC RESISTANCE FURNACE CO. LTD. 
17 VICTORIA STREET, LONDON, S.W.1 * 
TELEPHONE: ABBEY 4171 (7 LINES) 


TELEGRAMS: ELECTRIFUR, PHONE, LONDON 
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SCH We STRIP ROLLING MILLS 
" FOR ALL KIND OF METAL 


TWO- AND FOUR-HIGH, 
CLUSTER AND HIGH- 
SPEED ROLLING MILLS 

with forged and hardened steel 
rolls, for cold rolling iron, steel, 


brass, copper, aluminium, etc. 


WALZMASCHINEN FABRIK: “AUGUST SCHMITZ 


peat s GAS PLANTS 


FOR ALL 
INDUSTRIAL PURPOSES 


FURNACES OF ANY TYPE 

FIRED BY PRODUCER GAS, 

TOWN’S GAS, OIL OR SOLID 
FUEL 


Clean Gas Producer Plants 
using Anthracite Coke or 
Bituminous 


_ Also Manufacturers of Crude Gas Producers 
Producer Gas-Fired Reg aoc Gas Tubing, Kilns and Driers, and Bulk Storage 
egenerative orge urnace. 


Hearth area 14 ft. Oin. wide by 18 ft. 3 in. long by Tanks of all sizes. 
ft. 6 in. high 


DOWSON & MASON GAS PLANT COMPANY, LTD., 


ALMA WORKS LEVENSHULME MANCHESTER 
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MAGNUMINIUM 
CASTINGS 


le Strength 16 tons pera. inch 

CP — Stons inch 
MAGNESIUM CASTINGS & PRODUCTS £rp 
SLOUGH 


TGS. 
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AVITAL NECESSITY 
MECHANICAL 


N° 6 REPEATING CASE-HARDENING 
COMPOUND 


Kasenit Limited are the Largest manufacturers of Case-Hardening Compounds in Europe. During 
30 years these products have achieved an unequalled reputation. 
Kasenit No. 6 Repeating Compound is specially manufactured under most modern control 
conditions to ensure absolute uniformity. It is the lightest compound marketed for case-hardening; 
it weighs 20 Ibs. per cubic foot and can be used over and over again without the addition of new 
4 compound. It contains no coke, leather, anthracite or bone ; every ounce is pure case-hardening 
material. It is free from dust and is graded to suit customers’ requirements. 
All Kasenit Compounds are non-inflammable, non-poisonous, and non-explosive. 
A This is one of a range of compounds manufactured by Kasenit Limited and developed to meet the 
a special needs of particular processes. 


Kasenit Limited are designers and manufacturers of a wide range of furnaces for heat treatment operations, including 
special purpose furnaces for all fuels, and design heat treatment furnaces to meet particuiar requirements. 
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Siemens Melting and Reduction Furnaces are working satisfactorily and economics 
ally with SIEMENS PLANIA ELECTRODES. We are in a position to supply 
suitable Electrodes for any Electro-Metallurgical and Electro-Chemical Process. 


SIEMENS-SCHUCKERT (GREAT BRITAIN) LTD: GREAT WEST ROAD - BRENTFORD: MIDDLESEX 
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AND 

MORE METAL REMOVED IN A GIVEN TIME 
Sandblasting is a process whereby a jet of fine sand and water 
is directed at high pressure along the back on to the file teeth. 
This removes all the “fash” left by the chisels when cutting the 
teeth, and gives a clean sharp cutting edge with every tooth 
doing its work. 

Add to this the high base quality of the steel which we use—stee! 
melted, forged and rolled in our own Steel Mills—and you get the 
reason why SANDERSON FILES are just that little bit better. 


We make every shape and size of File and Rasp 
Our deliveries are good and our prices competitive 


BROTHE 


LIMITED 


SHEFFIELD 


& 


Magner 


REFRACTORIES 


TEIN Chrome and Magnesite Refractories are available 
in five brands. While STEIN KM and STEIN DIKRO, 
respectively burned and unburned chrome-magnesite, 

both offer high resistance to slags, the former has 
outstanding under-load strength and volume stability at 
high temperatures and the latter remarkable spalling 
resistance. STEIN CHROME, burned chrome brick, is 
chemically neutral, resisting acid and basic slags, and STEIN 
MAG, a burned magnesite, shows superior under-load and 
anti-spalling properties. STEIN DIMAG is an unburned 
magnesite brick, having high resistance to destruction 
by spalling or corrosion by iron slags, has high 
mechanical strength, and does not disintegrate. 


JOHN G. STEIN « co. ito. 
COT 


| N ENGLAND 
(hhome | 
| 


47 


METALLURGIA 


THE BRITISH JOURNAL OF METALS. 


INCORPORATING “ THE METALLURGICAL ENGINEER.” 


JuNE, 1939. VoL. XX, No. 116. 


The Laboratories of the Société Anonyme 
pour |’Industrie de l’Aluminium 


Neuhausen, Switzerland 
By Professor Dr. A. Von Zeerleder 


Although isolated over a hundred years ago, progress in the yr — 
development of aluminium in the early days was difficult J 

and slow, largely due to limitations of knowledge and facilities 
then available to investigators. Real progress can be said to 
have commenced with the discovery of the electro-metallurgical 
methods of Héroult, and a little later by Hall, in 1886. 
Héroult signed a contract for the development of his invention 
with the Swiss Metallurgical Company, which, in 1888, was 
converted into the Aluminium-Industrie-A ktien-Gesellschaft. 
The laboratories of this research company have contributed in 
a large measure to the progress so far achieved with aluminium, 
and recent developments in these laboratories, dsecribed in 
this article, show how well the facilities for further advances 

are being maintained. 


ALUMINIUM WORLD DRODUCTION IN METRIC TONS 


rapid rise in the output F 

of aluminium, which is | | 200} 

clearly demonstrated by | | 

the graph in Fig. 1, comparing the 100 

world production of aluminium, % 

copper, zine, etc., in cubic metres, 3 “3 | 

has inter alia called fora very rapid | 490 

expansion in research activity. z | ; 2 

case of the heavy metals, 

the evolution of manufacturing ( = 

technique, to the present high level =a 

has been a gradual one, in some | oles 

instances extending over thou- | = = = 

ee ee Fig. 1.—World production of alumin- the staff of the Research Laboratory, 
ium, copper and zinc in cubic metres. Neuhausen. 


50 years. Alloys which were 
almost unknown to industry some 20 years ago are now in harmonious unit, which again makes further expansion 
regular use. In order to keep pace with the requirements of possible. Fig. 3 shows in the foreground the building— 
industry, progress, instead of being slow and empirical, consisting of a basement and a ground floor—erected in 
has had to be made in rapid stages by means of intensive 1930, and in the rear the new three-storey building which 
and systematic scientific work carried out in the research was finished in 1938. 
laboratories of various countries. Fig. 3.—Research Laboratory seen from the west, with 
In due recognition of the ever-growing industrial require- the old building in front. 
ments, the Aluminium - Industrie - Aktien - Gesellschaft, 
Neuhz.usen, Switzerland (A I A G), has at all times devoted 
special attention to research which has developed in line 
with the rapid increase in the production of aluminium. 
In addition to research activity, the laboratories are 
organised to facilitate the rapid application of the results 
of research to industry, and contribute considerably to 
the development of manufacturing technique. Some 
indication of progress is shown by the increase in personnel 
of the research department of the A I A G, in comparison 
with the world production of aluminium given in Fig. 2. 
Originally, the laboratories were installed in a wing of 
the main building, but in 1930 a special laboratory building 
was erected in which the sections “‘ Metallurgy” and 
“ Material Testing,’’ were accommodated. When planning 
the new building the possibility of an enlargement to its 
present size was taken into consideration, so that the 
horse-shoe-shaped structure, completed in 1938, forms an 
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Fig. 4.—-Oscillat. 
ing machines for 
fatigue tests 9 


large parts off 
structures. 
Fig. 5. — An 


Amsler alternat- 
ing stress mach. 
ine in the materiaj 
testing room. 


Fig. 6. — Serial 
analyses in the 
operating labora. 
tory. 


Fig. 7.— Room for 
spectrum 
analyses, show- 
ing some of the 
equipment. 


Fig. 8.—Appara- 
tus to determine 
creep limit at 
elevated temper- 
atures. 


Fig. 9. — Creep 
limit apparatus 
for testing at 
room temper- 
ature. 


Fig. 10.—-Corro- 
sion test room, 
showing some of 
the equipment. 


Fig. 11.-Thermo- 
laboratory with 
large muffle- 
furnace. 
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| Fig. 12.—A general view of the material testing room Ses 
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Organisation of Research Department 


TABORATORY “ine "METALS FOUNDRY WELDING 
ternat. = 
mach. Chem 
La terial 
m. The organisation of the Research Department is explained 
in the accompanying schedule, which gives an idea of the 
Serial various sections and the way in which they collaborate. The 
a ; current control of the chemical composition of light metals =. 
calls for hundreds of analyses daily. These are made ina, Es 
special laboratory equipped for serial work. A _ section 
of this laboratory is shown in Fig. 6, in the foreground of > cn gs > 
which is seen a set of flasks provided with reflex condensers il v ‘ 
located on electric heating plates; samples in the flasks a ee = 
are dissolved in sulphuric acid of a specific gravity of 1-6. 
Recently the chemical analysis has been usefully supple- ~ 7 ec. 
om for mented by the spectrum analysis, and for this purpose a “ 
rum special laboratory has been equipped, a view of which is . ak ; 
It is noteworthy that the ceilings of the new steel frame or : 13 
and brickwork construction are supported entirely by the 
para- outer walls and beams, so that the internal walls and 
rmine partitions can be shifted or removed as required. This 
it at proved especially advantageous on the building being 
moe extended, when the Material Testing section could be 
enlarged to three times its former size through the complete 
removal of various walls (as shown in Fig. 12), whereby no 
pillars or inner walls obstructing the general view had to 
be left in their place. This material-testing laboratory is 
intended for carrying out mechanical tests both on new 
creep alloys in connection with research work as well as for routine 
ratus tests on samples connected with the production of the works, 
g at and rcughly about 4,000 tests are made each month. 
_ This laberatory is well equipped with modern appliances. 
Fig. 5, for instance, shows a 60-ton Amsler machine for 
wees tensile tests which is also fitted with an alternating stress 
oom, device to enable it being used for fatigue tests with changing 
ne of loads on large structural parts. The illustration shows 
nt. § how, on a large plate with two rivets, the distribution of 
strain from the rivets to the plate is investigated. In 
addition to tests to determine static strength, and examina- 
tions of the fatigue strength, the creep limit and the high- 
temperature stability are gradually gaining in importance ; 4 
as a result of the growing industrial requirements, these 
properties are now closely examined in special laboratories. 
Creep machines built in our own workshops at the in- 
aed stigation of Dr. Rohn! are shown in Fig. 8. These are used 
with for testing the behaviour of a wide range of aluminium 


fle- alloys subjected to similar stresses at elevated temperatures. 
Modern creep apparatus working at room temperature is 
shown in Fig. 9. This is used for testing the simultaneous 
effects of corrosion and tension on wires. These are tested 
in a glass tube which is closed at the bottom and filled with 
an aquecus salt solution. 

In order to be able to test the fatigue strength of large 
parts of structures, such as structural parts in aeroplane 
construction, special electro-dynamic oscillating machines 
have been designed. These are fully described by W. 
Miiller?, and reproduced in Fig. 4. As fatigue tests of a 


1 Ztschr. f. Metallkunde, 24 (1932), No. 6, pages 127-131 

2 Schweizer Archw f. angewandte Wissenschaft u. Technik, 3 (1937) No. 10, pages 276-279. 

Fig. 13.—Polishing room with automatic polishing machine. 

Fig. 14.—A well-organised library. 

Fig. 15.—Training shop for welding operations. 

Fig. 16.—Assembling shop with wireless mast under 
construction. 
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single part generally extend over a lengthy period, covering 
in many cases several weeks, a large number of machines is 
required in order to obtain the results without undue delay. 

Another important aspect is the investigation of the 
corrosion resistance of light-metal alloys, and, as shown in 
Fig. 10, a special laboratory is devoted to this purpose. 
Here the resistance to corrosion of aluminium alloys is 
examined in a salt-spray tank as well as in an alternating 
dipping bath and in the D V L testing apparatus, according 
to the standardised research methods of the International 
Aluminium Bureau. In addition, thermalhydrochloric-acid 
tests according to Mylius and measurings of the electrolytic 
potential as against the normal calomel electrode are 
carried out as continuous operating controls. 

The investigation of the various anti-corrosion processes 
is of primary importance in many present-day applications 
of aluminium, it being particularly essential to find out 
which alloys are most suitable for anodic oxidation. The 
effect on corrosion resistance of after-treatments of such 
coatings must also be thoroughly examined. 

For the development of new alloys there is a special 
test foundry available—where slabs and billets as well as 
die and sand castings are made—and also the installation 
required for metal working, such as a rolling mill, a smithy 
and draw benches, so that all manufacturing tests can be 
carried out in the laboratory itself. Particular attention 
has been devoted to the heat-treatment of aluminium 
alloys. A special thermo-laboratory, illustrated in Fig. 11, 
accommodates a 12-part muffle furnace, which is shown 
on the right of the illustration. Each muffle is kept at a 
definite temperature within a range of 100° and 600° C. 
In addition, this laboratory contains larger muffle furnaces 
and salt baths which can be regulated at any desired 
temperature, as well as oil baths (shown on the left of the 
illustration) for lower temperatures. 

The metallographic laboratory is also equipped with the 
most up-to-date apparatus, such as automatic polishing 
machines (Fig. 13) and modern microscopes. Furthermore, 
a library (Fig. 14) and a patents department have been 
added to assist in this research activity. The relevant 
technical and patent literature is closely surveyed and 
classified according to the international decimal system. 
At present the expert has at his disposal more than 40,000 
papers on specialised subjects and 80,000 patent references. 

This laboratory devotes itself not only to research and 
expert advice for the benefit of the Neuhausen Works ; 
it is also at the disposal of manufacturing industries 
applying for its assistance in the solution of difficult 
technical and manufacturing problems. This close 
collaboration with the manufacturing industries and 
customers enables the Research Laboratory of the AIAG 
to obtain intimate knowledge of the requirements of light- 
metal manufacturers, to give them valuable advice on the 
strength of this knowledge, and to develop new alloys 
meeting their particular requirements. It may be said, 
in fact, that it is this collaboration which has made it 
possible for this Research Department to attain such a 
high degree of usefulness and efficiency. 

Finally, a special shop has been equipped where highly- 
skilled specialists train workmen in their various duties. 
Fig.15 illustrates the department allocated to welding, 
in which autogenous and electric welding is taught. Fig. 16 
shows the assembling shop where complete aluminium 
structures—in the present case a wireless mast of a height 
of 130 ft.—are constructed of light metal, and where all 
working conditions are tested with the utmost accuracy. 


Creolite for Soviet Aluminium Industry 
A NEw source of supply of creolite has been obtained by 
the Soviet aluminium industry with the discovery of five 
large deposits of fluorite by prospecting parties of the 
Geological Administration of Uzbekistan. ‘The more 


important of these deposits, the Chimbargatinsk, situated 
in the basin of the Urgam River, 30 miles from Tashkent, 
is estimated to contain over 200,000 tons of fluorite. 
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Canada’s Mineral Production 


l'une discovery of iron ore deposits at Steep Rock Lake in 
Northern Ontario was confirmed by Mr. M. W. Bartley, 
Ontario Government Geologist, at the recent annual 
meeting of the Canadian Institute of Mining and Metallurgy. 
Mr. Bartley stated that these deposits stand up remark- 
ably well in comparison with other producing North 
American areas. Professor J. W. Gill of McGill University 
told the convention that there was a possibility that the 
Labrador deposits of this mineral would extend over into 
Quebec. At present no iron is produced from Canadian 
deposits, but the Algoma Steel Corporation has a plant 
under construction for extracting the metal from ore in 
the New Helen mine in the Michipicoten area of Ontario. 

In a report presented to the convention by the Dominion 
Bureau of Statistics, the value of the mineral production 
of Canada in 1938 was estimated at $444,824,000. This 
is four million dollars higher than the estimate issued at 
the first of the year, and is second only to the peak figure 
of $457,359,000 reported for 1937. In 1929 the value of 
the Canadian mineral output was only $310,850,000. 

Mining in Canada is now a major primary industry and 
is surpassed in total value of production only by agri- 
culture. The manufacturing industries of the Dominion 
at present use only a small part of the products of 
Canadian mines, and for that reason the gold, silver, 
copper, nickel, lead, zinc, asbestos, gypsum and other 
mine products are sold in the markets of the world and 
play no inconsiderable part in the total of Canada’s export 
trade. During the year just passed, the value of Canadian 
non-ferrous metals and their products and of non-metallic 
minerals and their products sold abroad totalled 
$280,529,000 or 30.7°, of the total of all domestic exports. 

New records of production were set up last year in 
Canada for gold, platinum metals, copper, lead, zinc, 
natural gas and crude petroleum. Gold production in the 
Dominion last year totalled 4,715,480 fine ounces valued 
at $165,867,000 as compared with 4,098,213 ounces worth 
$143,326,000 in 1937. Platinum output increased from 
139,377 ounces in 1937 to 161,317 ounces last year; 
while other platinum metals rose from 119,829 to 130,893 
ounces. Nickel output declined from 224,906,000 to 
210,673,000 pounds, but Canada still remained the source 
of the bulk of the world’s supply of nickel. Copper pro- 
duction increased from 530,028,000 to 586,020,000 pounds : 
lead from 411,999,000 to 418,913,000 pounds; and zine 
from 370,337,000 to 381,506,000 pounds. 


Aluminium Congress 


Tue Second Aluminium Congress will be held in Zurich on 
September 12 and 13. It will be held in the main building 
of the Swiss Federal Technical College at Zurich under 
the auspices of Prof. Dr. A. Rohn, President of the Swiss 
College Board. The papers to be presented at this Congress 
will be grouped under four main headings: Production 
of Aluminium and its Economic Importance ; Working 
of Aluminium and its Alloys ; Uses of Aluminium and its 
Alloys ; and Research and Testing Methods for Aluminium. 
Technical achievements in various fields will be presented 
by well-known authorities on light metals. A preliminary 
notice indicates that among those to present papers are :— 
Col. W. C. Devereux; Dr. A. G. C. Gwyer; Prof. Dr.- 
Ing. M. Hass ; Prof. Dr. W. Késter ; Prof. Dr. G. Masing ; 
Prof. Dr. C. Panceri; Prof. Dr. A. Portevin; and R. 
Seligman. 

A visit has been arranged on September 14 to the 
Research Laboratories of the Aluminium-Industries A.-G., 
Neuhausen, Switzerland, when visitors will have the 
opportunity of seeing the new laboratories which are 
briefly described in this issue. Further information re- 
garding this Congress can be obtained from Prof. Dr. 
A. von Zeerleder, Post Office Box 38585, Neuhausen-am- 
Rheinfall, Switzerland. 
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| An Industrial Boom 


ECORDS seem to be more regularly expected in 
R these days, but it is not often that we can look 

for them in industry. For instance, a new high 
record has been established in the number of employed, 
in the making of which many thousands must have been 
raised from a condition of despondency to a brighter out- 
look, and there is every likelihood that the near future 
will see a further increase in the numbers employed. 

A record of this character was achieved in the peak 
period of 1937, but the May returns show that 130,000 
more were employed during that month than the previous 
record. It is claimed that since January the level of 
unemployment has fallen by over 600,000, a much greater 
reduction than has ever previously been experienced in 
five months. 

While all industries and all districts have shared in this 
improvement, the heavy industries seem to have con- 
tributed most in establishing this record. Industries like 
engineering, shipbuilding, the iron and steel and metal 
industries are operating at very near to total capacity, 
while other important industries such as building and 
public works structures, and even the textile trades, show 
considerable improvement. Generally, however, it is those 
trades and industries more closely involved in direct 
rearmament work which have made the greatest con- 
tribution to reduced unemployment, and some sections 
have absorbed practically all the skilled operators that 
are available. 

Another record of considerable importance is that 
created by the steel industry. The output last month 
reached 1,218,100 tons, against the previous highest 
monthly total of 1,178,300 tons attained in November, 
1937. Pig-iron production also rose sharply, the output for 
May being 692,100 tons, a rise of 83,200 tons on the previcus 
month, and 58,200 tons more than during May last year. 
Thirteen additional blast furnaces were put into operation 
during the month, bringing the total number in blast to 
113; further blast furnaces, however, are being brought 
into operation, together with new plant now completed or 
nearing completion. 

It is estimated that the iron and steel industry is operating 
at over 90°, of capacity, and as the demand for both iron 
and steel is increasing, considerable care will be necessary 
to maintain an adequate supply of raw materials, and in 
organising their delivery to all producing districts. This 
may result in an extension of the British Iron and Steel 
Federation’s policy of assisting the delivery of raw material 
in certain areas. Apart from the question of raw materials, 
however, orders for pig iron and steel will require to be 
carefully allocated to prevent a recurrence of the undesir- 
able features of the 1937 boom, when consumers became 
over-anxious about future supplies. 

With production nearing the full capacity of the present 
plant in the industry, and the demand fer iron and steel 
tending to increase, reasonable expansion of the industry's 
capacity can be effected, and many companies are at pre- 
sent extending or are contemplating new schemes of 
extension. Developments now in progress include the new 
coke ovens, blast furnaces and steel furnace extensions of 
Colvilles, Ltd. ; the new blast furnaces and the new plate 


mill of the Appleby-Frodingham works of the United Steel 
Companies, Ltd.; a new mill is being installed by the 
Lancashire Steel Corporation et Irlam; a strip mill is 
under construction for the Whitehead Iron and Steel Co., 
which is expected to be in production in the autumn ; 
while the continuous-strip mill being installed by John 
Summers and Sons, Ltd., is expected to start production 
in October. It is likely that all these together with several 
other extensions will be on production before the end of 
this year. 

The increasing demand, however, will probably facilitate 
decisions to proceed with schemes of expansion which have 
been under consideration for some considerable time. 
It is suggested, for instance, that further development at 
Ebbw Vale is likely—that a new blast furnace may be built. 
The recent report of Consett Iron Co. referred to the 
extension of plant and machinery, mentioning in particular 
that blast-furnace reconstruction should be proceeded 
with immediately and that modern mills and ancillary plant 
were needed for the rolling of sections and joints. It is 
considered that further extensions are likely at Corby, 
where Stewarts and Lloyds may contemplate the erection 
of additional blast furnaces and extra coke ovens, which 
would probably include steel mills. But many firms will 
regard the present time as favourable to proceed with 
plans for extensions. 

Although more attention has been directed to the 
improvement in the iron and steel industry, it may be 
regarded as an indication of the general industrial recovery, 
which, since the early part of the year, has been more rapid 
and more far-reaching in its effects than at any time in the 
country’s history. Indeed, it is confidently stated that 
industrial activity in this country is at present considerably 
higher than it has ever been. But while this improvement 
is worthy of congratulatory comment, it should not be 
overlooked that the increased tension in international 
affairs, which has undermined confidence, has also checked 
home and export trade and industry, except for armament 
and defence, which tend more and more to be the main- 
stays of activity. Actually, the extent to which industry 
is likely to expand during the coming mor.ths will depend 
almost entirely on the effectiveness and speed at which 
the recent measures to accelerate our preparations for war 
are put into operation. 

There is no doubt that the rearmament and defence 
programme will continue for some time to come, but in 
the absence of detailed information, both regarding the 
programme itself and the extent of the actual and pros- 
pective decline in normal trade and industry, it is not 
possible to make any reliable estimate of the results of the 
present boom from an economic point of view. It seems 
probable, however, that this boom will continue for at 
least the next twelve months, unless there is a rapid change 
in the international outlook and a real effort made to solve 
outstanding problems in a manner worthy of civilised 
people. But abnormal requirements for armaments will 
not continue indefinitely ; is it too much to expect during 
the progress of a boom of this character that reasonable 
steps will be taken by individual firms, industrial organis- 
ations and the Government to reduce the effect of a slump 
which is likely to be experienced when the armament and 
defence programme nears completion ! 
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Correspondence 


Potentiometers as a Means of Temperature 
Measurement and Control 


Sir,—We have noted with interest the article by Mr. 
W. R. L. Kent, B.A., commencing on page 31 of your May, 
1939, issue, under the above title. It is regrettable, however, 
that a discussion of methods of automatic temperature 
control, which would be of assistance to many of your 
readers, should be spoiled by a faulty comparison of the 
potentiometer and the millivoltmeter. May we point out 
that : 

(a) The statement that the galvanometer pointer is 
the “ only means of ... effective control adjustment ” 
applies to both potentiometric and millivoltmeter 
controllers. 

The position of the galvanometer pointer in both 
cases is determined by a sensing device which, in 
turn, operates the control switches through an aux- 
iliary mechanical or electrical system. 

We are familiar with, and find it difficult to conceive, 
a control pyrometer in which the power available from 
the galvanometer (usually of the order of 15 to 20 
dyne cms. for full scale deflection) is employed to 
operate the control switches directly, as appears to 
be implied by the author. 

(6) The statement that * Millivoltmeter instruments 
are designed with galvanometers having as much 
power as possible because the pointer is the only 
means of effecting control adjustment,” is obviously 
incorrect, since the power available from the gal- 
vanometer is—in the case of both types of instrument 
—used only to deflect the pointer. 

Later the author states that “since the power 
available for maintaining the pointer stationary is 
small, the arrangement for cutting in and out of the 
control switch (in millivoltmeters) must be such that 
no load is imposed on the pointer, although its position 
be taken as a criterion.” He adds, ‘ A potentiometer 
is subject to no such limitations.” Actually, the 
millivoltmeter is usually in a more favourable position 
in this respect since its pointer is affected in one 
direction only. In the potentiometer it is affected by 
the pointer holder and also by the sensing fingers, 
which are brought into contact with it from the left 
and right. The load imposed on the galvanometer of 
a potentiometer is invariably greater than that im- 
posed on the movement of at least one modern type 
of millivoltmeter control pyrometer. 


In conclusion, may we add that we are manufacturers 
of both millivoltmeter and potentiometric control in- 
struments. Our statements may, therefore, be considered 
to be free from bias. Moreover we believe that the re- 
spective merits of the two types of instrument are too well 
known for there to be any justification for such a 
comparison as that attempted as a preface to the desired 
demonstration of the qualities of a particular potentio- 
meter.—Yours faithfully, 

ELEcTROFLO Meters Co., Lrp. 

May 31, 1939, 

London, N.W. 10. 


Copper Combine in Central Asia 


The building will be commenced this year of the 
Jezkazgan Copper Combine in Central Asia, one of the 
largest of the projected works of the Third Five-Year 
Plan. During 1939 two mines with an annual output of 


500,000 tons of ore will be sunk and put into operation. 
The building of a temporary dam and power station, as 
well as houses for the workers employed on the scheme 
is also cheduled for this year. 
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Quenching Media 


ROVIDED that a reasonably vigorous flow is main- 
tained in the liquid, the hardening ability of various 
media can be rated in a progressive order, although this is 
admittedly not the only factor to consider. The following 
order has been established: Water at 99°C.; water at 
79-5°, and the several oils at 20° C.; water at 60°C. ; 95% 
sulphuric acid at 21° C.; water at 41° C. ; water at 21°C. ; 
10°, sulphuric acid at 21°C.; 10°, sodium chloride at 
21° C.: and 5°, sodium hydroxide, also at 21° C. 

As is well known, a well-hardened surface can be obtained 
by the use of water at 21°C. or 40-5°C., but water gives in- 
sufficiently rapid cooling to obtain a fully hardened centre, 
as in }in. sections. The oils generally used give a slow 
rate of temperature change below about 300°C. to 350°C, as 
compared with the rapid cooling of hot water under similar 
conditions. 

Cottonseed, sperm, neat’s foot, prepared oils and machine 
oils have quenching properties which do not appear to vary 
to any great extent, although sperm and neat’s foot oils 
do exhibit more rapid cooling properties at low tempera- 
tures. A high flash point is, of course, essential, and 
viscosity should be as low as possible, consistent with 
other qualities. 

In conjunction with a mineral oil of appropriate viscosity, 
a fatty oil, such as lard, can be added with advantage, to the 
extent of about 5°, ; this fatty oil addition increasing the 
property of the quenching oil for * wetting” the surface 
of the work. Usage has the effect of driving off volatile 
fractions, which is perhaps the reason why some of such 
oils improve with prolonged use, instead of deteriorating 
in their cooling qualities. 

Between the oils and cold water are such media as 
water glass, glycerine solutions, oil-water emulsions, and 
hot water, but these still do not provide a complete solution 
to this particular cooling problem. 

Brine quenching media can be used to obtain full 
hardening to the centre of }in. round sections of steels 
ranging from 0°60° C. to 1°05° C.; and concentrations of 
sodium chloride between 10°, and saturation in water at 
21° can generally be regarded as coming between the 10°, 
sulphuric acid and 5°, sodium hydroxide solutions men- 
tioned in the hardening ability order above. But dilute 
sulphuric acid is slower, and sodium hydroxide is more 
rapid in effect than the sodium chloride solutions, and both 
have cooling velocities considerably above that of water. 


Platinum in the Piece 
It is reported from Sverdlovsk (Urals) that a greup of 
prospectors working at Nechayevsk in the Kosinsky fields 
has found a nugget of platinum weighing over 4lb. The 
find is remarkable as platinum is usually found in granular 
form. 


Errata 

In the article entitled ‘*‘ Controlled Atmospherics in Heat- 
Treatment Processes,” published in the May issue, the 
captions for Figs. 3 and 6, on pages 16 and 17 respectively 
should be transposed. 

On page 33 of the same issue, the last sentence of the 
first paragraph under the sub-heading, “* Proportion 
Control,’ reading, ‘‘ This feature is sometimes known as 
automatic ‘reset’ or ‘droop’ correction,’ should be 
transposed to the end of the first complete paragraph on 
page 34. In its corrected form this paragraph should 
read :-— 

“This disadvantage of the ‘ proportional’ controller 
can be overcome by the addition of a * floating ’ movement 
to the valve, which is continuously attempting to restore 
the temperature to its correct value, and prevents the 
occurence of any wandering. This feature is sometimes 
known as automatic ‘reset’ or ‘droop’ correction.” 

In the summary of the Second Report of the Alloy 
Steels Research on page 8 of the same issue, reference is 
made to the “sealing of steels,’ this, of course, should 
read “ scaling” of steels. 
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Some difficulties encountered in the extrusion 
overcome by the introduction of electric billet 


metals has been remarkably improved 

during the last few years. A great 
variety of materials can now be produced in 
all kinds of closed and open sections. In 
particular, the production of extruded alu- 
minium and light-metal alloys has been 
increasing in a wide field. 

Certain difficulties in extruding aluminium 
have been overcome by introducing electric 
billet heating furnaces with their high degree 
of accuracy of temperature. In the following 
article this modern development is dealt with, 


proces of extruding non-ferrous 
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Developments in Electric Billet Heating 


Furnaces for Extrusion Presses 
By Dr.-Ing. H. G. Lindner, 


NS; 


of aluminium and light alloys have been 
heating furnaces and the development of 


these furnaces is discussed with special reference to a new system designed to operate 
with one of the heaviest aluminium extrusion presses built in Great Britain, 


particularly as regards the various systems 
of conveying the billets adopted in these 
furnaces, and the considerations are discussed 
which have led to a new system designed to co-operate 
with one of the heaviest aluminium presses ever %uilt in 


this country. 


The Cravity-Feed Type Furnace 


In an extrusion press the fairly plastic material is forced 
under high pressure through the aperture of the die. 
Brass billets must be at temperatures up to 850°C., 
aluminium billets up to 500°C. Having regard to the 
strength of material and the accuracy of machining, the 
containers have a circular cross-section. Cylindrical billets 
fit best in them, and, therefore, all billet-heating furnaces 
have to deal with cylindrical billets. The gravity-feed 
type furnace, the first specially developed for billet heating, 
has utilised this feature for the conveying system. In the 
early stages the design was applied to fuel-fired furnaces 
for copper and brass, but later extended to heating light 
metal billets electrically. 

In design the gravity-feed furnace is one of the simplest 
continuously-working furnaces eliminating non-productive 
weight (Fig. 1). The billets roll on a slightly inclined hearth, 
the billet axis being horizontally right-angled to the furnace 
axis. The lowest billet is locked by a special release device, 
each billet holding the next higher one in position. 

Discharging and conveying the bi!lets through the furnace 
is done in the following way: The door is opened and the 
release device frees one billet which rolls by its own weight 
through the door into the press-feeding mechanism. The 
other billets move forward the distance of a billet’s diameter 
by gravity, and a new billet can then be charged at the 


Fig. 2.—Pusher-type 


Fig. 1.—-Gravity-feed type furnace. 
loading end of the furnace. Some difficulty was caused by 
the release device, particularly when various billet diameters 
and lengths had to be accommodated, A variety of systems 
has been developed, from a simple lifting gear and a pair 
of star-shaped wheels to a kind of trigger mechanism with 
a nipping lever inside the furnace. No details are mentioned 
here because, with increased experience, all problems 
relating to release devices have been solved. 

From the thermal point of view, a particular advantage 
of the gravity-feed system is that the billets revolve when 
passing through the furnace, every part of the surface in 
turn being directly exposed to the source of heat, thus 
giving excellent accuracy of temperature round the billet, 
and securing comparatively quick heating. 

On account of its simplicity, the gravity-feed type 
furnace has been largely applied in practice. On the 
Continent it has almost a monopoly for heating billets for 
extrusion. Electric furnaces for aluminium have been 
designed with a rating up to about 500 kW. dealing with 
billets up to 20 in. diameter and 40 in. length. A double- 
deck furnace 40 ft. long is being built at the moment with 
an output of three tons of such billets per hour. 


Weak Points in the Gravity-Feed System 
On principle the gravity-feed system has weak points 
which, when applied to electric furnaces, must be carefully 
considered. The system has been based on a low coefficient 
of rolling friction, otherwise an impossibly steep hearth 
would be necessary. Obviously, exact rolling presupposes 
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geometrically-accurate dimen- 
sions. After being cast, the 
diameter, length and surface of 
the billets are never quite ac- 
curate. The length may be 


Y Mj} "Ujff 


defined by sawing. Casting 
marks, if there are any, can be 


ground off, but machining all 


over would be far too ex- 
pensive. On the other hand, 
the furnace hearth can never 


be geometrically exact. If 
built of brickwork, it is ob- 
viously impossible, whilst cast 
metal hearth plates or rails cannot be fitted to long furnaces 
without joints. Furthermore, some undefined sticking 
occurs between the billet and the hearth plates, and, more 
important, between the billets themselves. All furnace 
designers, therefore, have provided side doors, so as to 
give the operators the opportunity of assisting the billets 
to roll by means of crowbars, ete. 

To what extent the furnace walls have to be broken by 


side doors may be imagined when considering a furnace 
with two chambers side by side in which doors would be 


necessary at, say, 3 ft. intervals on both side walls. With 
electric furnaces this working through side doors is 
dangerous, and the power has to be automatically switched 
off in order to safeguard the operator and the heating 


Pusher-type furnace with the billets on shoes. 


Fig. 3.- 


EN TRANG T 17 
HOIST MECHANICALLY GEAR MECHANICALLY 


N TERLOCKED INTER LOCKED 


Fig. 6.—-Conveyer with billets rolling on the hearth. 


degree unsatisfactory. New furnaces have been introduced 
substituting mechanical conveying with electric, hydraulic, 
or pneumatic drive for conveying by gravity. Thus, 
although involving higher initial costs, they become in- 
dependent of the delicate item of undefined friction. For 
heating billets of aluminium and light metal alloys, they 
have already superseded the gravity-feed furnace in this 
country. 

The first step in this direction was the pusher-type 
furnace. As adopted for billet heating, the furnace keeps 
the billets lying in rows with the billet axis parallel to the 
furnace axis (Fig. 2). The furnace itself is an extraordinarily 
simple one. In a clear heating chamber the hearth plates 
have only to be shaped so as to form grooves for the billets. 
At the charging end a pusher mechanism forces the charge 
into the furnace. Inside the heating chamber each billet is 
pushed by the one following, no special conveying device 
involving non-productive weight, etc. being necessary. 
At the discharge end, the grooves have a slope, so as to 
make the billets slip out automatically by gravity, or the 
billets are discharged by rolling through a door in the side 
wall of the furnace, as shown in Fig. 2. 
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Fig. 7..-Conveyer with billets rolling 
on rollers. 


A particular feature of this type is to be seen 
in the fact that a variety of billet lengths does 


Fig. 4.—-Conveyer-type billet-heating furnace. 


elements, but switching off the current always causes losses 
of time and energy and produces inaccuracy of production 
and temperature. Another point is the “ chimney effect.” 
As the charging and discharging doors lie on different 
levels, air passes through the furnace whenever they or the 
side doors have not been closed gas-tight, resulting in 
additional losses and an uncertain distribution of tempera- 
ture. Finally, filling the empty furnace with billets is an 
unsatisfactory job. The first billets ran down the heating 
chamber with such force that they may damage the release 
mechanism and brickwork, unless special devices are used 
for smoothing the impact. 


The Pusher-Type Furnace 


The designers of electric furnaces have realised the weak 
points of the gravity-feed system. In their opinion, a 


modern furnace in which the conveying device may require 
occasional assistance given by hand, is in the highest 


* not influence the efficiency of the furnace if the 
billets have the same diameter, as the grooves 
must be filled complete. The weak point of the 
furnace is that the billets, e.g., made of alu- 

minium, slide directly on the hearth plates made of heat- 
resisting steel. The surface of the billets can be damaged, 
and the power needed to overcome the sliding friction is 
relatively high, meaning that a very heavy pusher mec- 
hanism is necessary, and there is the possibility of a sudden 
increase of friction at temperatures approaching the melting 
point of the material, which may prove greater than the 
pusher mechanism can overcome. 

This type of furnace, therefore, has been used mostly in 
conjunction with light presses and forging machines, but 
not with heavy extrusion presses. 

By far the biggest, of which particulars have so far been 
published, is a French pusher-type furnace with a rating 
of 480kW.! The furnace comprises 16 rows of billets 
arranged on several floors in the heating chamber. This 
idea may prove very successful when provided with an 
efficient system of forced-air circulation, in spite of its being 
complicated as regards charging and discharging devices. 
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In another pusher-type furnace the 
difficulty of undefined friction has been 
avoided by having the billets carried by 
shoes of heat-resisting steel running on 
rails inside the furnace (Fig. 3). The shoes 
are pushed through the heating chamber in 
a manner similar to that described above 
for the billets, thus there is no danger of 
sticking, as only parts of heat-resisting 
material slide on one another. Neverthe- 
less, the system is not quite perfect, as the 
shoes represent a non-productive weight 
which has to be heated up uselessly, and 
involves undesirable handling troubles, 
owing to the fact that they have to be 
returned to the charging end of the 
furnace. 


The Conveyer-Type Furnace 


For the time being the most successful 
electric billet-heating furnace in_ this 
country is the conveyer-type furnace. 
In this the billets are supported by the 
conveyer during the whole of the heating period. As they do 
not move on the conveyer, no danger of irregular conveying 
‘an occur due to the surface condition of the charge. 
The conveyer itself is moved continuously or semi-con- 
tinuously on rails fixed to the furnace hearth either sliding 
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Fig. 5.—Conveyer-type billet heating furnace. 


veyer when they have passed through the heating chamber. 
This cradle is operated in conjunction with the discharging 
door, so as to release the billets entirely automatically. 

The photograph (Fig. 5) shows a modern furnace of this 
type treating two rows of billets and fitted with two separate 
release devices. This furnace is in operation 
in a well-known British plant. Having a 


rating of 180kWs. it heats approximately 
1,800 lb. of aluminium billets per hour.* 


a 
ti. 


The useful length of a conveyer is about 
17 ft., whilst the biggest billet has a diameter 
of 9 in. and a length of 3 ft. The furnace holds 
46 of these billets at the same time. 

It is a well-proved type of furnace, but, 


Fig. 8.—-A loading and pushing device. 


or rolling on rollers. The points to be studied by the designer 
relate to methods of charging and discharging. 

Fig. 4 shows a conveyer-type furnace for heating alu- 
minium billets. The conveyer consists of several calibrated 
chains of heat-resisting steel. A main driving drum is 
provided inside the furnace at the discharge end, with the 
shaft supported by heavy roller bearings outside the furnace. 
The drum is electrically driven by means of levers and 
blocks operating a pair of rachet wheels. At the charging 
end the return shaft fitted with sprockets is also arranged 
inside the insulated furnace chamber so as to avoid any 
part of the conveyer system leaving the furnace chamber 
(thus eliminating non-productive weight). 

The billets are raised by a hoist cradle from the shop 
floor, and the charging door is opened simultaneously. 
When the billets have reached the level of the furnace 
hearth, the cradle is automatically tilted, and the billets 
roll by gravity through the vestibule on to the conveyer 
chains. The discharge gear comprises another tilting cradle 
inside the furnace on which the billets roll from the con- 


1 F. R. Geoffroy, Revue de Chauffage Electrique, 1937, p. 109. 
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Fig. 9.—A new billet-heating furnace. 


it does not utilise the particular opportunity 
offered by the circular shape of charge. 
Having the billets rolling on the hearth, 
either directly or on interposed rollers, allows the use of a 
lighter conveyer by removing the weight of the charge 
from it, particularly interesting in the case of very heavy 
billets. On the other hand, the efficiency of heat transfer 
would be improved as mentioned above, when discussing the 
gravity-feed furnace. The author is familiar with two modifi- 
cations of the conveyer-type furnace working in this manner. 
The first one was applied by a German company to a 
very large billet-heating furnace some years ago.*. The 
The system is shown in a schematic drawing by Fig. 6. 
The conveyer comprises two chains running in channels 
of heat-resisting steel on the walls of the heating chamber 
at the side of the billets. The chains are connected by rods 
across the chamber at equal distances of a little more than 
a billet diameter. These rods drive the billets through the 
furnace either directly or by means of small rollers fitted 
on them. 
Zc For complete description of a similar ‘furnace, eee J. McDonald, Wild-Barfield 
Heat-Treatment Journal, December, 1936. 
3 Elektrowaerme, July, 1933, p. 151. From the modern point of view, it looks strange 
that, contrary to Fig. 7, the hearth of the actual furnace apparently slopes slightly as in a 
gravity-feed furnace. Obviously, the designer of six years ago had little confidence in the 
reliability of the conveyer. 
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Fig. 9a.—Cross-section of the new billet-heating furnace. 
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The second one developed by a British company has not 
yet been applied in practice.’ In this latter case, as shown 
in Fig. 7, the conveyer comprises rollers running on rails 
on the furnace hearth. The rollers have a relatively large 
diameter, and are fitted at distances just exceeding the billet 
diameter. Now the billets are charged on these rollers 
directly, and not on the links of the conveyer. Therefore, 
firstly, the billets are forced to turn with the rollers, and, 
secondly, the weight of the billets is supported by the 
rollers, and does not press on any bearing with sliding 
friction, or such like. 

One disadvantage applies to both systems. As both the 
rods across the furnace chamber and the rollers on the 
chains must be fixed at distances suitable to the diameter 
of the biggest billet, the hearth of the furnace is not fully 
covered with billets whenever smaller ones have to be dealt 
with. Then the output of the furnace as measured by, say, 
tons of materials heated per hour decreases, although the 
number of billets heated per hour increases, on account 
of the shorter heating time necessary. Usually that does not 
matter, as the output of the same extrusion press also drops 
with smaller billets as mostly used for more complicated 
sections. 

A New Billet-Heating Furnace 

At the end of 1937, one important manufacturer in this 
country decided to have a new extrusion press designed 
for the production of sections up to 60 ft. in length. This 
5,600-ton hydraulic press, one of the largest ever built for 
this purpose, will extrude aluminium billets of 20-in. dia- 
meter and 48 in. length, each weighing approximately 
1 600 Ib. 

The following paragraphs deal with the new furnace 
system which the contractor has elaborated for preheating 
the billets. Only the fundamental considerations are given 
here, a detailed description of the actual furnace being 
reserved for a later article. 

The starting point of the development was the introduc- 
tion of the Gibbons-Marchant drive for billet-heating 
furnaces. This system has already been working quite 
satisfactorily with many other types of furnace. Now, for 
the first time, it has been incorporated into an entirely 
automatic conveying system by which the charge is picked 
up from the floor level at one end and delivered to the press- 
feeding mechanism at the other end of the furnace. 

Inside the furnace there are two or more main driving 
rods extending over the whole length of the heating chamber 
(Fig. 8). The rods are supported by bearings of heat- 
resisting material on the hearth, and are fitted with a 
number of arm-like levers at equal distance from each other. 
The bearings admit two different kinds of movement of 
the rods, firstly, straight to and fro by a step equalling the 
pitch D of the arms, and secondly, a tilt at, say, a right 
angle. 


Electric Furnaces Limited, (Patent 
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Fig. 10.—The furnace Fig. 9 during erection. 


The drive works in the following manner :— 

The arms may stand vertically, each of them between 
two of the billets, the pitch D being slightly larger than the 
sum of the diameter of the largest billet plus the thickness 
of the lever. The rods are pushed forward by the step D, 
forcing the billets to roll along the furnace hearth. The 
rods are then tilted so that they can be drawn back with 
the lever running in a horizontal position below, and not 
touching the billets. The rods are then turned again to 
their original position to allow repetitition of the whole 
operation. 

The levers are rigidly welded on the main rods. For 
conveying unusually heavy billets they may be fitted with 
rollers on the ends, so as to reduce friction between the 
levers and the charge. The main driving rods pass through 
the furnace wall just under the charging aperture. Outside 
the furnace an ingenious mechanism operates the drive 
entirely automatically over the whole circle of operations. 

The actual furnace, sketched in Figs. 9 and 9a, is designed 
to have an output of 3-0 tons of aluminium billets per hour 
to be heated to 450°C. The rating is 600 kW., and the 
length of the heating chamber approximately 40 ft., 
comprising two parallel rows of billets operated by four 
main pusher-rods under the Gibbons-Marchant system, 
with a joint drive on the charging end. Side doors are not 
necessary, because there is no danger of the billets being 
jammed when rolling towards the leading rails on the sides, 
as the billets are forced forward individually by the driving 
arms on both ends. The billets are raised from the shop 
floor, and charged automatically, as shown in Fig. 5. 
Each row of billets is provided with a separate release 
mechanism comprising a tilting cradle inside the chamber 
interlocked with the door-opening device. Fig. 10 shows 
a photograph of the furnace, recently taken during erection. 

The special advantage of the new system, as compared 
with the other systems discussed in this article, may be 
summed up in the following few lines : 

The new development comprises a furnace with a plain 
heating chamber, the size of which is only a little in excess 
of the useful cross-section, i.e., by the space for the driving 
rods under the billets. The furnace obviates the additional 
heat losses caused by the drum shafts passing through the 
walls of the heating chamber, and by the channels for the 
returning chains as necessary in conveyer-type furnaces 
The fact that the billets roll on the hearth guarantees 
accuracy of heating to the closest possible limits and the 
amount of energy required for conveying is also small, 
without any danger of sticking or jamming, as the billets 
are driven individually through the chamber. 
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Fuels for Heat-Treatment Furnaces 


By William Ashcroft 


Heat-treatment is accomplished with heat and there is no definite relation between 


quality and uniformity of the products processed and any one form of fuel or 


electricity. 


Each heating medium has limitations and a certain field of usefulness. 


This article is concerned with different forms of fucl and electricity as means for 


the heat for heat-treatment processes that it is difficult 
to make a suitable decision even after all the factors 
have been carefully considered. The final choice is fre- 
quently a compromise, and depends to a large extent on the 
size and character of the work to be processed, the degree 
of accuracy required in controlling the heat so that it can 
be applied effectively to heat the work to the desired 
temperature, and the case of transporting and storing the 
fuel to ensure a regular supply, preferably of similar quality. 
The amount of heat generated by fuels or electricfty is 
important, but the cost of B.th.u. absorbed in the work 
should not be regarded as the chief factor in the choice, 
otherwise coal would be cheaper, calculated on that basis. 

For heating purposes coal-firing has been the mainstay 
of the bulk of the industries of the United Kingdom for 
generations, but with the ever-increasing need for accuracy 
in engineering components, coal in its solid form is difficult 
to burn in such a way that the supply of heat from it 
can be adjusted to the needs of the work undergoing 
treatment. Although solid coal continues to be consumed 
in this country for many heating operations in the metal- 
lurgical industries, its use for supplying heat for heat- 
treatment purposes is more directly concerned with the 
products of coal—coke, pulverised fuel, gas or oil,—each of 
which has a special field of usefulness. 

As with solid coal, the use of gas coke for heat-treatment 
purposes is confined to relatively few instances, where 
precision of results is not aimed at. This does not mean 
that the furnaces so heated are not satisfactory for the work 
treated, but that the range of temperature used in the 
process allows a greater margin than would be desirable 
with other types of work. The use of coal in pulverised 
form has made considerable headway in metallurgical 
applications, particularly in reheating furnaces. This fuel 
is also adapted to some heat-treatment processes, but 
usually in specially designed furnaces to avoid the deposition 
of fine ash on the work being treated, but for carburising 
or other heat-treatment processes, in which components are 
embedded in special compounds, pulverised fuel provides 
an economical means for supplying the requisite heat. In 
many respects it is comparable with fluid fuels. The ability 
to be controlled and great flexibility are the outstanding 
features of oil, gas and electricity, all of which can be 
regarded as fluid fuels. It should always be understood 
that the heat-treatment of components is practically the 
last process in the manufacturing operations, and, if 
imperfect, can result in a considerable production loss, 
apart from the possibility of latent defects becoming 
apparent only when the product has reached the hands of 
the user. Those responsible, therefore, should recognise 
that heat-treatment is not merely a process of generating 
and conserving heat and of controlling temperature, but of 
applying heat to the components to be treated. The type 
of fuel is relatively unimportant, but the quality and 
uniformity of heat supplied which can be effectively used 
in a well-designed furnace for the uniform heating of com- 
ponents are of primary importance. With this in mind, 
it will be of interest to consider oil and gas as fuels, and 
also electricity. 


8 O many factors govern the selection of a fuel to supply 


producing heat required in heat-treatment processes. 


Oil Fuel 


Mention has already been made of oil as a derivative of 
coal, but the oil fuel used as a source of heat in heat- 
treatment processes is mainly imported. It has several 
advantages in specific directions. The high calorific value, 
flame intensity, and ease of control are characteristics 
which can be combined in the statement that the heat it 
generates can be readily applied to the area in which it is 
desired to be used. It occupies an intermediate position 
with regard to B.th.u. cost, but when its high controllability 
is considered the reason for its increasing popularity will be 
appreciated. 

The fuel oil generally used is one of the many products 
obtained from the distillation of crude petroleum and is 
available in this country. The product normally marketed 
for industrial purposes has a flash-point of approximately 
200° F.; it is therefore not inflammable at ordinary 
temperatures and will not burn in a liquid state. The 
general advantages of this form of fuel include high 
controllability both of the fuel and the flame produced, 
simplicity in use, minimum stand-by losses, combustion 
residues low, conveniently stored and handled, operating 
and maintenance costs are relative low. 

With a properly designed burner, fuel oil can be burned 
in the quantities required to provide the requisite heat. 
Air as well as fuel control at the burner will enable complete 
combustion and provide an oxidising or reducing atmosphere 
in the heating chamber as required. The supply of heat 
can be automatically controlled, and the conditions of 
combustion and of the heating chamber can be maintained 
under a high degree of control. The equipment necessary 
to atomise the fuel so that it can be burned is relatively 
simple, consisting, as it usually does, of two valves and a 
burner. 

There are several grades of fuel oil to meet various require- 
ments: these are generally specified by their viscosity, 
which in this country is measured at 100° F. on a Redwood 
instrument. A given grade of fuel oil usually has the same 
heat content per lb., and does not deteriorate in storage ; 
although some of the lower viscosity fuel oils can be burned 
it is usually to warm the oil supplied to the burner 
to facilitate atomisation. Residues from combustion are 
practically negligible with properly designed burners and 
control apparatus. Maintenance costs on burner equipment 
are low and difficulties which sometimes occur with brick- 
work are due largely to impingement by the flame and can 
be overcome by the proper designing of furnaces to make 
effective use of this heating medium and a careful choice 
of refractories. 

Gas Fuel 

The application of town’s gas to the supply of heat for 
heat-treatment processes continues to expand, especially 
in those districts in which there are engineering trades 
utilising small ‘components, although it must not be 
assumed from this remark that its use is limited to this 
field. Some very large furnace installations are heated by 
town’s gas, particularly in those districts where efforts 
have been successfully made to foster the industrial use 
of this heating medium by technical developments and at 
competitive cost. The question of the proximity of coke 
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ovens introduces a special condition which gives this fuel 
an advantage economically, where costs of distribution are 
not of a high order. The technique of utilisation of these 
fuels has made remarkable progress in this country during 
the last decade as a result of the application of a grid 
svstem of distribution of surplus coke-oven gas. The 
point has been reached at which such fuels may be applied 
satisfactorily, as regards technique, to almost any type of 
heat-treatment operation. 

Special mention may be made here of the work of the 
Sheffield Gas Company in popularising the use of town’s 
gas as a result of successful research on various aspects of 
industrial heating with this fuel. One development by this 
company is a furnace employing a controlled non-oxidising 
atmosphere. In this furnace the products of the combustion 
of the town’s gas are cooled in a separate air-cooled con- 
denser for the separation of moisture, and the products 
are then led back into a muffle-heating chamber by means 
of an injector operating on a small quantity of raw gas. 
Combustion is designed to take place with the absence of 
excess air, and the steel heated by this process is singularly 
free from scale. 

Town's gas for the supply of heat has all the advantages 
of controllability, relatively high calorific value, which is 
largely standardised, simplicity in use, regularity of supply 
at constant pressure, no storage other than meter, the 
maintenance costs are relatively low, and in those districts 
which give special facilities for the industrial application 
of this fuel the operating costs are relatively low. An 
important advantage in comparison with fuel oil is that 
town’s gas is obtained by the carbonisation of coal, and 
this aspect should be borne in mind in view of its influence 
on the coal industry. The unit by which this fuel is sold, 
the therm, an accurately measured quantity of heat, 
facilitates temperature control. Heating may be rapid or 
the flame may be soft and subdued, according to the 
particular requirements of the work to be treated. Suitable 
refractories give long life in chambers heated by town’s 
gas, and consequently stoppages for repairs are almost 
negligible. It is a flexible fuel, and is applicable to the 
heating of large as well as small products required to be 
heat-treated, and it is both reliable and clean in use. 

The practical and economic advantages of town’s gas 
for the supply of heat are generally acknowledged in the 
ferrous and non-ferrous industries, and the very accurate 
control of the combustion of this fuel, together with the 
application of atmosphere control, either by regulated 
combustion or by special systems for preparing gaseous 
control mixtures from town’s gas, are contributing to 
increasing the sphere of usefulness of this fuel for heat- 
treatment purposes. 

A strongly competitive form of gaseous fuel is producer 
gas, which is capable of giving all the advantages of ease 
of control, satisfactory combustion, and uniformity of 
heating at a lower price per therm, especially when generated 
from large central units. Many continuous heat-treatment 
furnaces for the annealing of sheets are fired by producer 
gas, while the principle of the reversing regenerative 
furnace, operating on producer gas, and preferably with the 
air only regulated, is applied successfully to batch furnaces, 
both of the solid bottom and car type. The regenerative 
furnace—the type in which the heat exchange from the 
waste gases to the air takes place under continuous flow—is 
applicable to the batch or continuous type of heat-treatment 
furnace, for carburising and other operations carried out 
at one particular temperature. In this form the built-in 
producer is particularly successful. 


Electricity 


The application of electric heat to industrial purposes 
has made remarkable progress in comparatively recent 
The rapidly expanding application of electricity 


years, 
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to supply heat for ferrous and non-ferrous heat-treatment 
processes is not due to lower every cost in comparison 
with fuels, but primarily due to the careful designing of 
furnaces so that it is possible to make effective use of the 
heat in them. Actually the energy cost is higher than for 
fuels, but electric heat offers possibilities for improving 
the quality and reducing the overall cost of heat-treated 
products. The view that electric heat is expensive has 
arisen through comparisons being made between the cost 
of heat purchased as electrical energy and one of the fuels. 
This comparison is an erroneous one, as it does not take into 
account the difference between the accessibility of the 
energy in various forms of fuel. Electrical energy can be 
converted into heat exact!v at the point desired, and since 
there are no flues to waste heat, most of the heat can be 
usefully applied. Owing to the absence of flues and the 
effect of modern efficient insulation, the efficiency obtained 
from electric heat is at its highest, in proportion to other 
types, when maintaining a constant temperature as required 
in many soaking operations. Thus, for such purposes as 
carburising, nitriding, etc., the cost of electric heat is 
favourable. 

In practice, of course, electric heat is used to an increasing 
extent in furnaces which operate under conditions that are 
opposite to those mentioned, such as annealing and 
normalising processes, where the character of work is such 
that relatively small loads can be treated at one time. 
This obviously tends to increase the cost, but so many 
factors have greater importance than the actual cost of 
heat. 

Electric energy has several advantages in its application 
of heat for heat-treatment purposes, nearly all of which 
are derived from two inherent properties—namely, ease of 
control and flexibility. Ease of control comes from the 
fact that the whole of the electrical energy put into a 
furnace is converted into heat, so that control of the energy 
controls the heat, giving instant and accurate control over 
the heat in a furnace chamber. Further, since the heat is 
produced without combustion, there are no air ducts, 
combustion chambers, or flues to interfere with the dis- 
position of the heating elements or the general design of the 
heating chamber. Thus, the heat distribution may be 
conveniently arranged to provide a very high degree of 
uniformity in temperature. Special furnace atmospheres 
may be used in chambers heated by means of electrical 
energy irrespective of any question of efficiency of com- 
bustion, so enabling bright annealing or clean hardening 
results to be of a high order. 


General Conclusions 


While considerable attention has been given to different 
kinds of fuel and of electricity as mediums for the pro- 
duction cf heat to facilitate heat-treatment processes, the 
application of heat to the product in the various processes 
is of greater importance and much depends upon the 
design of the furnace, the particular heat-treatment process, 
and the character of the product to be heated. Uniformity 
in the heating of work is a primary requirement. The 
choice should be made solely on the basis of the effective- 
ness of the fuel, whether it be solid, oil, gas or electricity, 
and a properly designed furnace in producing the desired 
result, and on the final overall cost of production, in which 
all factors are included. 

It is sometimes said that the outstanding advantages of 
electricity make possible results in quality and cost of 
product and working conditions for operators superior to 
any form of fuel furnace. But it should not be overlooked 


that great progress has also been made in the application 
of gas and oil for similar purposes, and furnaces heated by 
these fuels are now designed that compare favourably with 
electric furnaces of similar general design in temperature 
control, atmosphere control, uniformity of product, and 
cost of equipment and operation provide a useful illustra- 
and incidentally 


tion on the influence of furnace design 
on the economics of the fuel problem. 


‘ 


JuNE, 1939 


METALLURGIA 59 


Industrial Management and Production 


Control 


Part VIII—THE HOLLERITH SYSTEM 
By F. L. Meyenberg 


The Hollerith System of wage booking is described and in order to render the description more 

useful to the practical man, the author not only shows the system but its application to a par- 

ticular case, from which it is seen that the system is not limited by the wage office and the 
departments connected with it, but embraces the whole organisation of the works. 


The Problem of Mechanisation of Wage Booking 

EFERENCE to the preceding article, “* Wage 
R Booking,” shows that the work of the wage office 

mainly consists in the different grouping of the 
same figures with a view to finding sums of payment, 
costs and statistics of various kinds. This can be done, 
and is done at all times, with the help of the simplest 
methods of arithmetic ; the first four rules, as learnt in 
our school days. But the bigger modern industrial works 
become, the more the number of workmen increases, the 
more tedious and time-taking, the more costly and subject 
to error does this job become. It is therefore only natural 
that the human brain has tried for a long while to estab- 
lish methods to mechanise this work, which seems to 
invite such a development perhaps more than any other 
office work. This tendency is certainly a sound one and any 
proposal made in this direction is worth serious con- 
sideration. There are, however, undoubtedly some dangers 
also connected with it which are often overlooked when 
first approaching this problem. Of these, only two may 
be mentioned, the importance of which should be kept 
in mind continuously when choosing and introducing 
one of the various ** systems ” which have been elaborated. 


Fundamental Demands 


It should never be forgotten that such a system cannot 
be anything else than a “ tool ’’ which is applied for doing 
the real job. It is therefore necessary first of all to make 
perfectly clear what kind of work shall be done, i.e. to 
build up the organisation itself in the old and simple 
manner as if such a modern system did not exist ; to find 
out the basic reasons, which shall be a guide through the 
masses of figures, pouring week after week into the wage 
office and often immense to the department occupied with 
the actual grouping. It may be that this stage of develop- 
ment is not actually achieved in practice as the working 
conditions are such that the use of one of the systems of 
mechanisation is a clear necessity from the first. In this 
case the organiser should at least outline on paper the 
whole organisation in detail without considering such a 
system of mechanisation, and then to consider the changes 
necessary for its introduction. This is the only manner by 
which to obtain those final results which are expected 
from the organisation. 

That is also the best way to avoid the second mistake, 
of which it may be advisable to take particular notice, 
i.e. that the system does not always remain what it should 
be namely a “tool” and nothing else, that it does not 
begin to govern the work which has to be done by itself 
and leads either to unnecessary complications, or—what 
is worse—to a handicap of the production itself. As far 
as the organisation accomplishes one of the main demands 
explained in the last article, that workmen and foreman 
shall be kept free from clerical work, it is not—or very 
rarely—possible completely to do without their help at 
the first booking of wages. Here the system of mech- 


anisation must work so that it neither complicates this 
assistance nor obscures the reason for the various steps 
which may be asked for in the form of help from the men 
and the foreman. 


It is generally agreed that the woman 


with the best reputation is one whose reputation is not 
discussed, and the same applies to such a system. The 
best is that which does not call for comments in the shops 
because one does not feel that it influences the method 
of first booking in any way, and this method can therefore 
be chosen solely according to the convenience of pro- 
duction. 

As already mentioned, there is a series of such systems 
elaborated and in use. Here only one example will be 
described, and it is chosen because it is the best which the 
writer could observe in practice as fulfilling especially the 
demands outlined above ; but it should be kept in mind 
that it is given only as an example, and it is possible, of 
course, that there may be others equally valuable with 
which the writer had no opportunity to become aquainted. 

In order to render this description more useful for the 
practical man, it is given in a form which shows not only 
the system itself, but simultaneously its application in a 
special case, i.e. in the factory of iron barrels, mentioned 
previously in one of these articles.' It will be seen that the 
importance of this system goes far beyond the limits 
of the wage office and the departments connected with it, 
but really embraces the whole internal organisation of 
the works. 

The Hollerith System 


The system used in this case was the well-known 
Hollerith System, which does not need a detailed de- 
scription of the technical details after the many public- 
ations which may be found in literature.2 Here may be 
called to mind only the fact that the technical equip- 
ment consists of three machines: the punching machine 
or key punch, operated by hand, similar to a type-writer, 
which is used for “translating ’’ the figures from the 
original vouchers coming from the shops into punched 
cards; the sorting machine and the tabulating machine, 
both operated automatically by means of electricity, the 
first sorting the punched cards in any desired manner, the 
second adding the figures of the individual groups and 
printing the results obtained. 


The Elements of the Works Organisation of the 
Factory Making Iron Barrels 


Fig. 13 illustrates the elements of the determination of 
wages and material in connection with a system of piece 
work wages expressed in time on the one hand, and the 
Hollerith system on the other hand. 

The Hollerith cards have 45 vertical columns of the 
figures 0 to 9 (see Fig. 15) and these columns must be 
allocated to all details, the collection of which is necessary 
for the departments concerned, i.e. the wage office, the 
costing department and production control. This is shown 
in the two columns with the heading : ** number of columns 
allowed at the Hollerith card’ for wages and material 
separately and it may be noted that, in this case, it was 
possible to cover all details just by the 45 columns. Of 


1 See METALLURGIA, February, 1939, page 121. Part of an investigation published as 
a thesis, by R. Mooshahe, 1933. under the responsibility of the writer of these articles with 
the title *“ Improvement of Organisation and Production by Means of Modern Methods 
of Industrial Administration, Exemplified in a Factory of Iron Barrels.” 


2 See for example, Wheldon, Cost Accounting and Costing Methods. London, 


Macdonald and Evans, page 344. 
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course this cannot always be obtained, but it dces not 
matter if one or several columns are not used. Difficultics 
may arise only if the total number of 45 columns is not 
sufficient, but can be overcome completely by a second 
set of cards. 

The shaded squares in the columns of the three depart- 
ments indicate which of the departments is interested in 
the figures in question. 

According to the first column of Fig. 13, the work of 
organisation can be divided into four parts concerned 
with : 

The goods manufactured or the products, 


2. The raw material, 
3. The workshops, and 
4. The work. 


As products and raw materials can be arranged accord- 
ing to the same principles of organisation, we deal here 
only with the products, to save space. A tripartition is 
therefore sufficient for the following considerations. 


Classification of the Products 


A barrel consists of body, ends and hoops. The hoops 
were so standardised that the same size of hoop could be 
used for various designs or sorts of barrels ; but body and 
ends had to be treated individually as no agreement of 
the customers to a standardisation of these parts could be 
obtained ; nearly every customer asked for a special kind 
of branding of the ends or body, special plugs, thickness 
of the sheet, etc. 

This fact lead to production of the hoops in a special 
shop separated from the barrel factory proper. It was 
therefore possible to study the problems of both mass- 
production and individual production on this example. 

(a). Barrel Factory. Fcur groups of barrels were pro- 
duced ; plain, galvanised, tinned and lead-coated barrels. 
Each of these groups may contain various designs or sorts 
of barrels, such as usual barrels, pressed ring barrels, 
containers, riveted barrels, convex barrels, drums, tapered 
barrels, etc., and each of these designs or sorts can again 
vary in some details. 

Each barrel is marked clearly by a figure of three digits : 
the figures of the hundreds column, indicating the group, 
i.e. 5 plain ; 6 galvanised ; 7 tinned and 8 = 
leadcoated ; the figures of the tens column indicating 
the sort, i.e. | usual barrels, 2 pressed ring barrels, 3 con- 
tainers, etc., and the figures of the units column the details 


IIT Stores under the Administration of the Commercial side. 


of the devigr. The volume of the barrel was given in 
litres (1 litre = 0.22 gallon) and added to the barrel figure 
by figure of one or two digits showing the volume in 10 
litres. Thus for example, a figure 651/22 denotes a gal- 
vanised convex barrel of design 1 and a volume of 220 
litres. 

(b). Production of Hoops. Similarly the hoops are 
marked : the figure of the hundreds column is here always 
9, the figures of the tens column characterise the profile 
of the hoops, as they are used for various purposes, i.e. 
roll hoops, internal and external hoops, beadings, strength- 
ening hoops, and rings, corner beadings, etc., and the 
figures of the units column give the size of profile rings. 
Thus, for example, a figure 924/25 denotes an external 
hoop, a profile 33 x 8 and contents of 250 litres. 


Classification of the Workshops 

A diagrammatic representation of the workshops is 
given by Fig. 14. 

Each sort of barrel had to undergo some operations in 
the same sequence. Operations closely allied to each 
other were grouped in sections. Thus the following sections 
were obtained : 


1. Production of hoops. 

2. Production of ends. 

3. Production of bodies. 

4. Production of containers and pressed ring barrels. 
5. Production of convex barrels. 

6. Galvanising, tinning and lead-coating shop. 

7. Assembly. 

8. Inspection. 

9. Repair shop. 


As may be seen from Fig. 14. these workshops were 
enclosed by stores which were under the administration 
of the commercial side of the works, while the shops, of 
course, belong to the technical side. Requisition and 
delivery slips were necessary for obtaining material from 
and delivering goods to the stores. The buffer-areas for ends 
and bodies were of different nature : as the name indicates 
they were inserted with the intention that there should 
always be enough material for assembly and that stoppages 
could be avoided. These buffers, therefore, were not 
considered as stores and no exact book-keeping of issuing 
and delivery took place. They were not connected with 


the costing system and were under the administration of 
the technical side of the works ; 


but they were used as 


| 
: | 
| 
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important places for the control of the production progress 
according to the original planning. The repair shop had 
the duty of correcting, as far as possible, all mistakes 
found in the inspection, i.e. of the work, which is known 
in the factory language as ‘“ touching up.’ One may say 
that it is wrong psychologically, that he whe nas caused 
a mistake or let it slip through unnoticed, has not to 
correct it himself ; and the justice of this idea is not to be 
denied. But the material which had to be handled in this 
factory was so bulky that it was preferable to put up with 
this disadvantage and in return to avoid as far as possible 
the transport of material against the flow of production. 


Classification of the Work 


(a). For purposes of the production control. 
Three main groups of work have been distinguished : 


1. Production work. 
2. Auxiliary work. 
3. Touching up. 


As may be seen from Fig. 15, three columns of the 
Hollerith card were free for denotation of the work, i.e. 
the figures 000 to 999. The system of figures should allow 
the kind of work as well as the place where the work is 
carried out to be made perfectly clear. That has been 
obtained by the following method : 

(1) Production Work. The figures in the hundreds 
column denoted the section or workshop, where the work 
was carried cut, those in the tens and units columns, i.e. 
00 to 99, characterised the work itself in the sequence of 
its planned flow. 
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a control of the wages necessary for producing the various 
sorts of barrels, divided into the individual operations ; 
the earnings per hour; the ratio of time actually used to 


that stipulated; and finally the auxiliary work and 
the touching-up work in all desirable details. 

(b) For Costing Purposes. The detailed classification, 
as described under (a) for purposes of production control, 
has not been used for costing purposes. Here a simplifi- 
cation has taken place as the overhead costs have been 
allocated according to certain keys, as generally adopted ; 
and this allocation involves, of course, always some degree 
of inaccuracy. It would be useless to press for greater 
exactness in the determination of the direct costs, i.e. 
those of labour and raw material, than it is connected 
with the allocation of the overhead costs. It must further 
be considered that the barrel factory was a part of a big 
works, where in each production department similar 
operations were carried cut; it was therefore possible to 
obtain sufficiently accurate costs by comparing the over- 
head costs as a percentage of the production wages. In 
these circumstances each single performance has not been 
marked by a separate figure ; but equal and similar oper- 
ations have been allocated to ‘“‘ work accounts,”’ and these 
have been denoted by Hollerith figures. Four columns 
are used for this purpose throughcut the whole works ; 
the figures in the thousands and hundreds column mark 
the production departments, e.g. in our case 7000 = 
production of hoops; 7200 = production of barrels ; 
the figures in the tens and the units columns represent the 
“work accounts,” i.e. 00 to 50 repetition operations, 
applying to all production departments, (for example, 
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lubricating machines ; 7 
work stoppages, etc. 

It may be suprising at first glance that the transport of 
production material was classified as “ auxiliary work,” 
while it is, strictly speaking, certainly ‘* production work.” 
This has been done because the control of this item as a 
whole could thus be facilitated. It was the intention of 
the management from the first to have the auxiliary work 
in special view and to aim for close working from hand to 
hand between the individual sections. Therefore transport 
of any kind should be considered as something which 
should be reduced to a minimum ; and that could best be 
obtained by putting it under the heading “ auxiliary 
work,” while the costing point of view would have asked 
for its classification as production work. Again the strictly 
logical aspect has been abandoned for psychological 
leasons., 

(3) Touching-up Work. This was denoted in the 
hundreds column by the figure 9, in the tens column the 
figures | to 8 of the sections in the same manner as the 
auxiliary work and in the units column the figures 0 to 9 
as indicative of touching-up work in the sequence of the 
operations as planned. 

A very strong production control could be obtained by 
this detailed classification of all operations possible, i.e. 


Fig. 15.—Punched Hollerith Card. 


20 = work of fitters, 31 = are welding, etc.); 51 to 99 
operations, peculiar to the production department in 
question (for example, 53 = work at the burnishing 
machines of the barrel factory). Therefore, 7231 means ; 
are welding in the barrel factory. 


Example of a Punched Hollerith Card 


After this explanation, the Hollerith card of figure 15 
can be easily “translated”; it says: the workman, 
check-number 6234, has are welded (05) in the section 
assembly (7) during the 2nd week of the period, 50 pieces 
plain barrels (511) of a volume of 20 litres. The number 
of the works order was 239. He worked on piece-work (1) ; 
the stipulated time was 610 minutes, and the time actually 
used 515 minutes. As the rate per minute was agreed at 
1-96 Pfennig, the total earnings for this job were 610 x 
1-96 = 11 Mark 96 Pfennig (1 Mark = 100 Pfennig = 
about | shilling), and they had to be booked to the * work 
account *’ 7231, i.e., are welding in the barrel factory. 


Conclusion 


These cards, once punched, form an unchangeable 
permanent record; they can be mechanically sorted at 
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any time and according to each classification indicated by 
one of the enumerated figures ; the information punched 
therein can then be added or subtracted as desired and 
the result printed, and that almost automatically without 
brain work on the part of the person manipulating the 
machines, and with great speed. Moreover, if for a special 
investigation statistics are needed, which are not made 
available in the usual course of the work, these can be 
obtained with nearly the same facility as if they would 
have been provided from the first. The basic requirement 
is a suitable filing system for the cards. 

It is obvious that these are great advantages against 
the u ual method without such mechanical equipment, 


First Report on Refractory Materials 


r I SHE importance of refractory materials to the iron 
and steel industry is realised by the industry in an 
ever-increasing measure. Problems closely asso- 

ciated with the use of refractories in the steel industry 

have been studied by the British Refractories Research 

Association since its inception. More recently it was 

considered that this work would be facilitated and rendered 

more productive by a closer liaison between the Lron and 

Steel Industrial Research Council and the British Re- 

fractories Research Association ; a joint panel was there- 

fore formed, under the chairmanship of Dr. T. Swinden, 
and the inaugural meeting was convened near the end of 

1937 ; the work carried out by the Panel since that meeting 

is given in this report, presented at the recent annual 

general meeting of the Iron and Steel Institute. 

The report is divided into two main sections, dealing 
with various aspects of steelworks refractories and _blast- 
furnace refractories respectively. The first section includes 
a review of the programme of the British Refractories 
Research Association, in so far as it affects the steel 
industry, and indicates its amplification to cover the 
extensive field of steelworks’ refractories. Particular 
attention has been directed to that part of the programme 
which deals with silica bricks and chrome-magnesite 
products in the field of steelworks’ refractories. 


Steelworks’ Refractories 


The first section is concerned with work on steelworks’ 
refractories. Opening with an introduction by Dr. Swinden, 
various aspects of the subject of this section are discussed. 
Refractories used in the production of steel by the basic 
open-hearth process are comprehensively and _ critically 
reviewed, and the authors of this paper conclude with a 
brief survey of the present position of our knowledge of 
the subject of open-hearth refractories treated as a whole. 
Research on composite chrome refractories is summarised. 
During the past two years work has centred around the 
effect of service conditions on these composite refractories, 
and on the feasibility of substituting dolomite for a pro- 
portion of the magnesite in chrome-magnesite products. 
The first field of investigation has, in the light of recent 
experience with chrome-magnesite bricks in open-hearth 
furnaces, been narrowed to a close study of the descriptive 
absorption of iron oxide by these products, and has led 
to important findings ; a paper on this subject is contained 
in this report. The second field of study is also of topical 
interest since the stabilisation of dolomite has received 
the increasing attention of the refractories industry and 
the steel industry during the past few years ; introductory 
papers on this subject are also included in the present 
report. 

In order to elucidate some of the problems associated 
with the behaviour of chrome-magnesite bricks in service, 
certain members of the spinel group of minerals have been 
prepared from chemically pure materials; the methods 
of preparation and some of their properties are given in 
some notes on the preparation and properties of some 
synthetic spinels. In a paper on the tridymitisation of 
silica bricks contained in this section previous work is 
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advantages which will, of course, increase in proportion 
to the number of workmen, the variations of the products, 
and the more important and numerous - statistics 
which the management demands. On the other hand 
there are the costs of the installation and manipulation 
of this mechanical equipment to be considered in relation 
to possible ultimate economy. That certainly always needs 
special calculation ; for the writer could cite an instance 
of a factory with only 500 to 600 workmen, where the 
Hollerith system was working very economically, although 
it is often declared that an economical result cannot be 
obtained in works with less than, say 1500 workmen. 


briefly mentioned, particularly earlier experiments in 
which phosphates or phosphoric anhydride were added 


as mineraliser. In the present work, 0-5°, of sodium 
metaphosphate was added to a normal lime-bonded silica 
brick batch, and calcium metaphosphate (equivalent to 
2°,, of lime) was added to a silica batch in which no other 
bond was included ; these were examined and the results 
are given. An interesting feature in this section is the 
proposed standard nomenclature of the various sections 
of the open-hearth furnace. The final paper in this section 
presents a progress report of investigations for the open- 
hearth refractories joint panel, from which it is noted that 
the work of particular interest to steelmakers at present in 
progress includes investigations into the properties of 
silica bricks, basic bricks, and fireclay materials, the 
action of slags and gases on these products, and critical 
work on certain methods of testing at present in use in this 
country. 
Blast-furnace Refractories 


The results of a detailed examination of the condition 
of bricks taken from four blast-furnaces which were off 
for relining are given. In observations on individual 
samples of the lining attention was directed particularly to 
evidence of tendency to spalling, of increasing virtification, 
of discolouration, and of uneven erosion; the disinte- 
grating action of carbon monoxide and depositions of 
carbon around “ iron spots ”’ as nuclei; the impregnation 
with alkali salts; the presence of metallic crystals or 
globules or of crystals of metallic sulphides. The examina- 
tions have indicated the necessity for thin and adherent 
joints of low permeability, as it is via inadequate joints 
that the passage of the various deleterious agents to the 
interior of the stack can readily take place. 

Three methods of testing, applied to the study of the 
action of four blast-furnace slags on silica, clay and 
aluminous refractories, are described. By measuring the 
refractoriness of a range of mixtures of powdered slag and 
brick, curves have been obtained which correlate with data 
of the lime-silica-alumina phase diagram. Investigations 
concerned with the action of the vapour from different 
alkali compounds on various aluminous fireclay and silica 
refractories, are discussed in another paper in this section. 
They are considered under four headings : The interaction 
with the vapour of (a) potassium hydroxide, (6) a potash- 
silica glass, (c) sodium aluminate ; the interaction with the 
vapour of potassium and sodium chlorides ; the interaction 
with the vapour of sodium carbonate ; and the volatilisa- 
tion of potash and soda from alkali impregnated re- 
fractories. 

Data is given illustrating the application of the usual 
technical clay and refractories tests to the evaluation of 
jointing cement mixtures. Relative values for various 
cold-setting additions are presented, and the results are 
given of tests on twenty-two cements of various types 
designed to assess their working and refractory properties. 
Another paper in this section briefly discusses the different 
variants of the refractoriness-under-load test, and indicates 
the relative merits. As with the section on steelworks’ 
refractories, this section concludes with a progress report 
of investigations for the blast-furnace refractories panel. 
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The International Foundry Congress 


Fourteenth Annual Meeting 


DR. GUIDO VANZETTI 


METALLURGIA 


Organised by the Institute of British Foundrymen, 
under the auspices of the International Committee of 
Foundry Technical Associations, this International 
Foundry Congress, held in London from June 12 to 
17 attracted many hundreds of delegates from European 
countries, the United States cf Amcrica, and from 
many parts of the British Empire. A large number 
of papers dealing with widely divergent aspects of the 
industry were presented on behalf of the Institute of 
British Foundrymen and of equivalent foundry tech- 
nical associations in overseas countries. An additional 
feature was the presentation of the annual Edward 
Williams Lecture by Professor W. L. Bragg, O.B.E., 
M.A., D.Sc., F.RS. Brief reference to the proceedings 
is given in this arlicle, which includes an abstract 
of many of the technical papers presented. By the 
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MR. W. B. LAKE, J.P. 


courtesy of Dr. Guido Vanzetti, of Italy, President of the International 


Committee of Foundry Technical Associations, and Mr. W. B. Lake, J.P., 
President of the Congress, we are able to publish the accompanying foreword. 


By Dr. Guido Vanzetti 


N 1926, on the occasion of the Detroit (U.S.A.) Con- 
I gress, the principal representatives of the European 

foundry industry, who had been the pioneers of 
foundrymen’s associations in their respective countries, 
held a meeting and discussed in the friendliest possible 
manner the advisability of creating a central body to 
orient the action of the Foundry Technical Associations 
of the various countries. In the same year a first meeting 
was held in Brussels, at which the representatives of 
Foundry Technical Associations in Belgium, Great Britain, 
France, Czechoslovakia, Italy and Germany took part. 
At this meeting the International Committee of Foundry 
Technical Associations was constituted. 

The main object of this Committee is the organisation 
of international institutions and congresses, the unifi- 
cation of the arrangements of planning and of the proceed- 
ings of these congresses, the promotion of co-operation 
between the various associations represented on the 
Committee, in connection with the objects for which 
individual associations have been constituted, and to 
control the presentation of the technical papers at the 
congresses. 

The first president was Mr. Ropsy, of Belgium, and since 
the initial meeting in Brussels, congresses have been held 
successively in France, Spain, Great Britain, Belgium, 
Italy, France, Czechoslovakia, United States of America, 
Belgium, Germany, France and Poland, the respective 
presidents being : Dr. Werner, of Germany ; Mr. Johnson, 
of United States; the late Dr. Carlo Vanzetti, of Italy ; 
Mr. Damour, of France; Mr. Harley, of Great Britain ; 
Dr. Maas Gesteranus, of Holland; Professor Dr. Mont 
Pisck, of Czechoslovakia ; Mr. Gierdzieiewsky, of Poland ; 
Mr. Leonard, of Belgium; Mr. Delport, of United States ; 
and Ing. Schwietzke, of Germany. This year the Inter- 
national Congress is held for the second time in Great 
Britain. 

Thus, the action modestly started in every industrialised 
country by a few men of good will, who recognised the 
usefulness, or rather the necessity, of a closer contact 
between foundrymen in the various countries, later 
expanded beyond the borders of these respective countries 
and became international in character, and resulted in the 
establishment of annual international congresses. 

These congresses have acquired increasing importance as 
the years have passed, indicating increasing appreciation 


and greater understanding of the technical foundryman. 
As a demonstration of this appreciation and understanding, 
this year’s Congress—in spite of the fact that we live in a 
somewhat troubled period of the political and economic 
history of the world—has been responsible for assembling 
delegates from all the various countries to participate in 
the proceedings, and a large number of important papers 
on various aspects of the foundry industry have been 
continued, thus ensuring interest and the success of the 
Congress. 

In these international meetings scientific and technical 
men meet in a feeling of reciprocal esteem and exchange 
their views and ideas and make known the progress 
achieved. Everyone in his own heart is, and remains, a 
good patriot and endeavours to lead his nation and his 
particular industry to the first rank, at which results all 
aim, since they stimulate each one to improve his work. 
But these meetings, and the ties of friendship and respect 
derived from them, serve much better than any other 
form the cause of progress and of universal peace. 


By W. B. Lake, J.P. 


i considering this International Foundry Congress of 

1939, it is well to reflect upon the beneficial results 
achieved by meetings of this kind. The Institute of British 
Foundrymen provides remarkable machinery for the 
development of the science and efficiency of the modern 
foundry. At branch meetings local rivals exchange freely 
their ideas, experiments and results, and provide each 
other with valuable data for the benefit of their respective 
foundries. 

At the annual conferences of the Institute of British 
Foundrymen keen competitors and men of science expound 
unsparingly the most up-to-date theories and practices of 
the country, and in the pleasant social environment of the 
International Foundry Congress, rivals for the world’s 
markets, together with scientists of international repute, 
meet in technical sessions, where unrestricted interchange 
of information takes place in an atmosphere free from petty 
rivalry. Their unselfish reciprocation of knowledge has 
been responsible for the outstanding achievements in the 
foundry industry of modern times. 

It gives me great pleasure to be associated in this 
foreword with Dr. Guido Vanzetti, son of the late Com- 
mendatore Vanzetti, a pioneer of the foundry industry, 
whose friendship I enjoyed for many years. 
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CONGRESS PROCEEDINGS 
Opening Session 


HE Congress was opened officially on the morning of 


June 13, at the Dorchester Hotel, by the Rt. Hon, 
the Lord Mayor of London (Sir Frank Bowater, Kt.). The 
Lord Mayor was received by the retiring President (Mr. J. 
Hepworth, J.P.. M.P.), who presided, and was accom. 
panied on the platform by Mr. W. B. Lake, J.P. (President- 
Elect), Major R. Miles and Mr. D. H. Wood (Vice- Presidents), 
Dr. G, Vanzetti, of Italy (President, International Com- 
mittee of Foundry Technical Associations), Mr. C. W. Bigg 
(Past- President), and Mr, H. Russell (Past- President and 
Hon, Treasurer). 

Opening the Congress, the Lord Mayor said it) was 
devoted to the promotion of scientific development and the 
improvement of the technique of the foundry industry. 
In addition to some 400 foundrymen resident in this country, 
the Congress would be attended by about 200 overseas 
delegates from several European countries, from the British 
Dominions and from the United States. He congratulated 
all concerned with the organisation of so vast a gathering. 
He imagined that the Congress shouldered responsibilities 
as never before in these days of intensive work in all that 
had to do with the foundryman’s craft. He commented on 
the fact that exactly ten years had elapsed since the 
Congress had last met in London, and felt sure that now, 
as then, the delegates would find much that would give 
them pleasure, quite apart from their deliberations and 
work well done. He was particularly happy to be associated 
with the gathering, and had great pleasure in declaring 
the Congress open. 

Dr. Guido Vanzetti, of Italy (President, International 
Committee of Foundry Technical Associations), expressed 
thanks on behalf of the overseas delegates for the warm 
hospitality and welcome extended to them. Changing, as 
they did every year, the venue of their meetings, they were, 
naturally, rather inclined to compare their reactions in 
distant and different capitals; but without in any way 
impairing their admiration and gratitude for any other 
country, rarely had their spirit been so uplifted as in the 
capital of the vast British Empire, where the work of five 
continents seemed to re-echo. They met again with the 
certainty that this time also those sincere and deep 
exchanges of views, that mutual incitement to competition 
and victory, would do a great deal of good not only to their 
art and profession, but also to the evolution of science 
and to the progress of industry. 

Continuing, Dr. Vanzetti said there could be no diffidence, 
hostility or jealousy in their field of action, where theory 
had to illuminate practice and where both aimed at making 
man more firmly master of the laws of nature, and of his 
possibilities of dominating those laws and subjecting them 
to his will. On the other hand, a common pride and joy 
united them to-day, as in the past, in the knowledge that 
they were at the head of that movement which left nothing 
to chance that was connected with human work which 
wanted everything done according to the law of the mini- 
mum effort with the maximum of results, so that industry 
would be able to supply the increasingly complex needs of 
human society. 

Preseniation of Awards 


On behalf of the Institute of British Foundrymen, the 
Lord Mayor presented the Oliver Stubbs Gold Medal to 
Mr. J. G. Pearce (Director of the British Cast-Iron Research 
Association). In his response, Mr. Pearce said he received 
the Medal with pride and pleasure for many reasons, but 
for three in particular. First, it was associated with the 
name of Oliver Stubbs, who was a great friend both to the 
Institute and to the British Cast-Iron Research Association ; 
secondly, as a tribute to the work of the Association during 
the past 15 years, and not so much to himself personally 
as to the staff; and thirdly, as a token and an earnest of 
the co-operation which should exist between the two bodies, 
and which it would always be his desire to forward. 
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The Institution's Meritorious Service Medal was awarded 
to Mr. J. KE, Cooke, who was Hon, Secretary of the 
Lancashire Branch for seven years, The BE. J. Fox Gold 
Medal was presented to Dr, H. A, Schwartz, of Cleveland, 
Ohio, U.S.A., for his scientific work in the development of 
malleable cast iron, 


Presidential Address 


Mr. W. B. Lake was inducted into the chair by Mr. 
Hepworth, who commented upon the distinction of being 
elected President at the time of the International Congress, 
and Mr, Lake's worthiness to uphold the traditions of the 
Institute. Mr. Lake expressed his gratitude, and sub- 
sequently presented the various badges to his officers, 
On the motion of the President, it was agreed that a 
message of greeting and loyalty be sent to their Majesties 
the King and Queen, 

The President, extending a hearty welcome to friends 
from overseas who were attending the Congress, said their 
British colleagues were delighted to see them and would 
do everything possible to make their visit happy and 
profitable. He added the wish that all nations of the world 
might come together with the same cordiality and friendli- 
ness as did the foundrymen of every nation, and that they 
might work together for peace and for the benefit of 
humanity. 

In his Address, the President dealt with the history of 
steel castings from the time Benjamin Huntsman, who 
invented the crucible furnace, to the present time. Although 
steel had been made in this country since 1609, mainly 
by the cementation process, it was not until 1740 that the 
manufacture of steel castings became possible. In the 
early days of crucible steel-making, castings were made ; 
but progress was slow, and there was a lapse of about 
seventy years before the process was taken up across the 
Atlantic. The first successful manufacturers of crucible 
steel in the United States were the brothers Garrard, who 
established themselves in business at Cincinatti in 1831, 
the family originating from Laxfield, Suffolk. The first 
steel castings in that country were made by the William 
Butcher Steel Works, now the well-known Midvale Com- 
pany, in the late ‘sixties, 

The earliest record of the production of steel castings 
in Germany is the manufacture of steel rolls, using cast- 
iron moulds, by Friedrich Krupp, of Essen, as early as 
1832. However, the first individual to make steel castings 
in non-metallic moulds by a process involving the use of 
wooden patterns was Jakob Mayer, of Bochum. In his 
earlier days his enterprise was confined to the manufacture 
of steel ingots for forging, and by 1850 ingots weighing up 
to 3 tons were being made. But from the very beginning 
Jakob Mayer was interested in producing finished-steel 
articles by casting metal directly into sand or loam moulds. 
Success was achieved in 1851, and in the following year 
he exhibited some cast-steei bells in Diisseldorf. Several 
peals of bells were delivered to a number of churches in 
1853. 

During the next 50 years there was an ever-increasing 
production of crucible-steel castings despite the inventions 
of Bessemer and Siemens, but the general run of material 
made for the British market was medium carbon steel. 

Mr. Lake made considerable reference to the Bessemer 
process, which so revolutionised the steel industry and led 
to the development of other kinds of converters like the 
Tropenas and Stock converters. Next, he discussed the 
Siemens process, then went on to the development of electric 
furnaces, and made reference to several types of rotary 
furnaces fired by pulverised fuel. Finally, he said it is 
significant that only in very recent years has the steel 
foundry commanded the serious attention of research. 
But at the present time there are two research committees 
engaged on this important work, namely, the Steel Castings 
Research Committee of the Iron and Steel Institute and 
the Steel Castings Section of the Technical Committee of 
the Institute of British Foundrymen. 
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The Edward Williams Lecture 

Professor W. L. Bragg, O.B.K., D.Se., M.A., F.R.S., 
Nobel Laureate (Director, Cavendish Laboratory, Univer- 
sity of Cambridge), delivered the fourth Edward Williams 
Lecture, in which he discussed the study of the atomic 
patterns of metals, a work with which he has been intimately 
associated for many years. He put forward a highly scientific 
subject in a most understandable way, illustrating the 
disposition of atoms in a crystal of metal by homely 
examples, He valued the invitation to deliver the lecture, 
he said, because he always enjoyed making contacts with 
great industrialists who were doing so much to forward the 
production of materials on which our modern civilisation 
depended, At the conclusion of his lecture he referred to 
two weak links in the chain between science and industry, 
one of which was the attitude of the scientists, who were 
sometimes inclined to be rather too monastic, whereas the 
other was that industries in this country had not nearly 
enough men who, whilst looking at everything from the 
industrial point of view, could at the same time talk the 
scientists’ language. He was always anxious to try to 
forge those links a little stronger. 


TECHNICAL SESSIONS 


An interesting and informative number of papers were 
presented at this Congress, covering widely divergent 
aspects of the foundry industry and embracing both 
scientific and practical sides, It is not possible to reproduce 
them here, but an effort has been made in the following 
abstracts to present information on the majority of the 
papers presented, 


Bonding Clays and the Properties of Synthetic 
Moulding Sands 


HE use of synthetic moulding sands has extended 

rapidly in recent years, due to the advantages they 
possess in comparison with natural moulding sands, 
Generally, they enable greater control of strength and 
permeability, and consequently fewer casting defects ; 
another advantage is their suitability for mechanised 
plants, and they are economical in operation. The prop- 
erties of these sands depend both on the type and amount 
of clay present and also on the base sand, The object of 
the research, described in this paper by Dr. G. H. Piper, 
and presented on behalf of the British Cast Iron Research 
Association, was to determine the suitability of various 
clays for preparing satisfactory moulding sands when used 
as bonding clays, both for silica sands and natural moulding 
sands. The clays included china clays, ball clays, Stour- 
bridge and Scottish fireclays, a Wyoming bentonite, and, 
for comparison, a clay extracted from Bromsgrove moulding 
sand. Synthetic sands containing in general 5%, of the 
clay were examined at various moisture contents. 

Bentonite had the greatest bonding power, and synthetic 
sands containing 3°, bentonite, 5°, Dorset ball clay, or 
5°, of a proprietary clay gave approximately the same 
maximum green strength. The china clays had low bonding 
powers, while the fireclays varied according to the seams 
from which they had been obtained. Green strength of 
moulding sands was discussed, and a relation found 
between green strength and the tensile strength of the 
moist clay. 

The dry strengths were determined at various initial 
moisture contents and temperatures of drying up to 250° C. 
Sands containing 3°, bentonite or 5%, of the proprietary 
clay respectively showed the highest dry strengths. The 
5%, ball clay mixture while possessing adequate green 
strength had low dry strength. The fusion points of the 
clays were determined. Bentonite had a fusion point of 
1,330° C., but refractory silica sand bonded with bentonite 
up to 20%, did not burn-on during casting. 

The properties of the clays and their relation to bonding 
power were investigated. The chemical analysis, pH 
values and particle sizes of the clays in suspension were 
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determined. A relation was found between bonding power 
and the quantity of water absorbed by the clays. 

It is concluded that bentonite, the proprietary clay and 
the more plastic fireclays are most suitable as bonding 
clays. 

Core Shop Control 

"THE work discussed in this paper by Mr. J. J. Sheenan 

was carried cut in an automobile foundry with 
sections for steel, grey iron and non-ferrous castings. No 
clay-bonded vands are used in the core shop, and the whole 
of the technique has been built up arcund the three sands : 
large grain, medium grain, and fine grain. For coremaking 
alone, the exact chemical composition is not of great 
importance, but it must be considered in the present case, 
since spent sands are utilised as the best grain for synthetic 
moulding sands, By balancing the proportions of each of 
the three sands, some measure or control over the following 
variables is possible: (a) the permeability of the cores ; 
(6) amount of binder used; (c) finish on the castings ; 
(d) tendency to give expansion cracks; and (e) to some 
extent, sagging of the green cores. Any one variable can 
be controlled at will, but only at the expense of the others ; 
high permeability and good finish, for example, being 
obtained by the use of a sand with fairly fine, rounded 
grains of uniform size, but expansion troubles in this case 
are considerable. 

The selection of core binders is based on the requirements 
in green strength of the core sand mixtures and the require- 
ments in dry strength of the finished core. No difficulty 
has been experienced in controlling dry strength. Shop 
conditions necessitate a careful control of green strength, 
the method of distribution of the prepared mixtures and of 
transportation of the green cores being the determining 
factors. In addition, the intention to install a sand recovery 
plant calls for an ashless binder. To comply with the 
conditions detailed in the paper, the method of control 
adopted was to use a solution of ammonium nitrate in place 
of the water normally added to the sand mix. Solutions 
of three strengths were used, the choice from these three 
being governed by the temperature and humidity of the 
atmosphere, and by this means the variation in the rate 
of skin drying has been kept within the permissible limits. 
As an alternative to measuring temperature and humidity, 
the green strength of a test core (1) immediately after it had 
been made, and (2) after standing for 2 mins., could be 
measured, the solution giving the required increased 
strength in the 2 mins. interval being chosen. 

Silica flour is used in washes for both steel and grey iron, 
and plumbago and blacking have been eliminated. The 
composition of a stock solution is detailed in the paper, as 
is also the dilution necessary for different purposes. A 
comparison between silica washes and graphite washes of 
the same viscosity has been made. The gravity of the for- 
mer is higher and the weight of the coating left on a smooth 
plate was also greater. The thermal conductivity of the 
graphite coating is 150 times that of the silica coating, and 
with very hot metal the heating up of the core under the 
graphite coating is sufficiently rapid to cause cracking and 
allow penetration of the metal. The change from graphite 
to silica was necessitated by a change in the composition 
of the metal and a consequent rise in pouring temperature. 


Gating, with Special Reference to the Optimum Flow 
Conditions in the Molten Metal 


HE application of the principles of flow dynamics at 

a relatively late date in foundry practice may be 
explained as being due to the fact that through the use of 
moulding boxes the flow of the metal through the mould 
is not visible to the eye, so that it is more or less impossible 
to observe the phenomena which occur during pouring. 
This paper by Dr. E. M. H. Lips, presented on behalf of 
the Nederlandoche Vereniging van Gieterij-Technici, is 
intended to draw attention to some laws of flow which are 
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important for foundry practice and which permit general 
rules to be established for the design of casting gates. 

The gating system of a casting should satisfy the require- 
ment, according to which the molten metal should be 
introduced into the mould in the best possible manner. 
On the basis of hydrodynamical principles, this requirement 
may be satisfied in such a manner that the gating system :— 

(a) Promotes laminar or streamline flow as much as 
possible. 

(b) Does not comprise sudden changes in direction. 

(c) Is free from sudden changes in cross-section. 

On the basis of the requirement mentioned under (a), it 
is shown that a downgate can practically never serve at 
the same time as riser. 

The design of the gating system of a mould based on 
hdrodynamical principles is illustrated with reference to 
some examples. 


Some Iron Castings for Steelworks Plant 

HE importance of both practical and_ technical 

knowledge in the foundry industry is emphasised in 
this paper by Mr. John Roxburgh, who insists that the 
foundry executive should, of necessity, examine all phases 
of manufacture and be cognisant of the conditions of service 
of a casting, before ever attempting to commence pro- 
duction. Regarding metallurgical considerations, he states 
that, in the main, the properties of cast iron can be 
attributed to the amcunt and condition of the graphite, 
and that, by the latter’s reduction in quantity, refinement, 
and dispersion great improvements can be effected and 
that it is becoming more and more essential for the executive 
to decide on the ultimate structure he desires in the casting 
to be produced. Such considerations as composition, the 
materials used in the mixture of metal, melting furnaces, 
superheat, inoculation, artificial means of accelerating or 
prolonging the cooling rate, heat-treatment, all exert their 
influence on the question of ultimate structure. 

The author has chosen certain typical castings for steel- 
works plant for detailed consideration. His first examples 
are castings, some 35 tons in weight, made in connection 
with the two largest presses, a 15,000 tons bending and a 
12,000 tons forging press, ever to be manufactured in 
England. Methods of mculding, particulars of runners and 
heads, and suitable compositions of metal are given. He 
stresses, too, the importance of good melting conditions, 
the supply of hot metal and the necessity for casting at 
high temperatures, above 1,300° C., if possible. 

For rolling-mill piant, he has selected as typical the 
manufacture of castings requiring ordinary engineering 
irons, semi-steel mixtures and high-duty irons, and, in this 
connection, describes a reduction drive frame, pinion 
housings up to 40 tons in weight, and nickel-chrome- 
molybdenum and nickel-molybdenum rollers, some of which 
are heat-treated to give Brinell readings of 450-500. 

He explains the manufacture of a 20-ton slag ladle, 
with a semi-permanent mould and core, and refers also 
to the main features of the productions of a steam-hammer 
cylinder. Finally, the author says a foundry executive 
must, of necessity, be aware of and familiar with any 
technical and metallurgical developments, but the actual 
practice involved in the foundry in the manufacture of a 
casting which must be sound, economical, and suitable for 
service conditions, is, too, of very vital importance. 


Specially Hard Alloy Cast Irons for Resistance 
to Abrasion 
ARTENSITIC white cast iron is widely used in 
applications involving resistance to abrasion, par- 
ticularly in such severe service as in grinding and crushing 
equipment or for parts of plant handling abrasive solids. 
Cast irons of this type have found wide application in the 
mining and metallurgical industries and in public utility 
companies, offering marked increases in service in nearly 
all cases where a plain white or chilled iron was previously 
used. These applications cover a wide variety of castings, 
from small castings of a few pounds in weight to several 


JUNE, 1939 


tons. In this paper by Mr. M. M. Hallett and Dr. A. B. 
Everest attention is directed to the smaller types of castings 
which would be made in a sand mould and which are of 
such a section that they would cool quickly to room tem- 
perature ; the object being to discuss the characteristics 
of white iron sand castings and the factors governing the 
choice of correct composition. 

A white cast iron of this type is Ni-hard, which depends 
on nickel to produce a martensitic structure in the matrix 
of the castings. The precise alloy content and treatment 
required to attain maximum hardness vary somewhat with 
the type of casting produced. The authors give an account 
of the mechanism of hardening with a view to assisting the 
foundryman to secure the best results. 

The changes which occur during solidification and subse- 
quent cooling of alloy white iron sand castings are described 
in detail. It is shown that the final hardness of the casting 
is controlled largely by the temperature range of inversion 
of the austenite to martensite and the degree to which this 
change is completed; this is mainly a function of the 
carbon content of the austenite. Methods for controlling 
this carbon content and the effects of alloy elements are 
described and illustrated by experimental data. Con- 
sideration is given to the influence of heat-treatment, and 
recommendations are made for the best procedure to pro- 
duce various types of castings in the foundry. 


The Thermal Conductivity of High-duty and Alloy 
Cast Iron 


T has been found that alloy additions to cast irons 

exert an important influence on the heat-conductivity 
properties and this paper by Dr. J. W. Donaldson describes 
an investigation on this property in a number of newly 
developed irons with a view not only of determining the 
effect of the combination of alloying elements already 
experimented with, but also to determine the effect of new 
alloying elements, while at the same time obtaining reliable 
data on the thermal conductivity of such irons. 

The thermal conductivities of three series of cast irons 
over a range of temperature from 40° to 530°C. are 
determined. The first series of four irons consist of an 
unalloyed iron and an iron of similar composition with an 
addition of 1-58°,, of copper, a second unalloyed iron, and 
another of similar composition with 0-54°%, chromium, 
0-77°,, molybdenum added. The irons in the second series 
are high-duty irons with tensile strengths over 20 tons 

r sq. in., and include an unalloyed low carbon iron 
(2-61°%, carbon), a molybdenum iron (0-58°,, molybdenum), 
a Ni-Tensyl iron (1-71% chromium, 0-54°% nickel), a 
manganese nickel iron (3-11°%, manganese, 1-0° nickel), 
and a nickel-chromium iron (1-49% nickel, 0-54% 
chromium). The third series consist of the heat-resisting 
irons Ni-Resist and Nicrosilal and an aluminium-chromium 
iron (7-0% aluminium, 0-95% chromium). 

The thermal conductivities of the unalloyed irons range 
from 0-110 to 0-121 at 100° according to their composition. 
The alloy irons have conductivities ranging from 0-101 
to 0-119 at 100° C., and the heat-resisting irons conduc- 
tivities ranging from 0-07 to 0-081 at the same tempera- 
ture. The thermal conductivity in all the irons decreases 
as the temperature increases. 

The influence of copper is to lower the thermal con- 
ductivity of grey cast iron in a manner similar to silicon 
and nickel, although the effect is not so pronounced, being 
half that of silicon. Molybdenum tends to raise the thermal 
conductivity similar to chromium and tungsten, but to a 
lesser degree. Where nickel and chromium or nickel and 
manganese are alloyed together in cast iron, the influence 
of nickel in lowering the thermal conductivity is counter- 
acted to a slight extent by the chromium or manganese. 
The influence of nickel in lowering the thermal conductivity 
of the heat-resisting irons is reduced by replacing part of 
the nickel with copper. Aluminium has a pronounced 
influence in lowering the heat conductivity property of 
cast iron even in the presence of chromium. 
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The Effect of Melting Conditions on Light Alloys 

HIS paper, by Mr. A. J. Murphy, Mr. S. A. E. Wells, 

and Mr. R. J. M. Payne, describes some observations 
on the conditions prevailing during melting in the pro- 
duction of aluminium and magnesium alloy castings of 
high quality which have come under the authors’ notice. 
The plant with which the authors are concerned comprises 
separate foundries for sand-casting and die-casting and for 
- aluminium alloys and magnesium alloys. Oil-burning 
crucible furnaces are used throughout; for aluminium 
alloys the crucibles in the stationary bale-out furnaces are 
of graphite-clay, and those in tilting furnaces are of cast 
iron ; pressed steel crucibles are used for magnesium alloys 
both in tilting and stationary furnaces. 

While iron crucibles present certain economic advantages 
for aluminium alloys they introduce a danger of contaminat- 
ing the metal by iron, with serious effects on the mechanical 
properties. Careful attention to the protective wash lining 
is therefore essential. Fireclay crucibles cannot be used 
for magnesium alloys because the metal reduces silica, 
becoming contaminated with silicon. Unlined steel 
crucibles are suitable for magnesium, which does not readily 
alloy with iron. 

Fluxes containing fluorides and chlorides, used for 
degassing, cause a loss of magnesium from aluminium 
alloys containing that element. In the absence of fluxes 
repeated melting does not result in any change of com- 
position. The composition of magnesium-base alloys is not 
affected by repeated melting and fluxing. 

In many aluminium alloys the grain size of castings is 
coarsened if the temperature of the molten metal is raised 
beyond 750°C. A special grain-refining addition, such as 
niobium or titanium, prevents this coarsening. On the 
other hand, the grain size of magnesium alloys is refined 
by superheating to temperatures of 850° C. or above. 


The Effect of Melting Conditions on Gas 
Unsoundness in Metals 

T is well known that serious unsoundness can be caused 

by the liberation of gases from the molten metal during 
cooling and solidification. This paper by Mr. G. L. Bailey 
is concerned with this cause of unsoundness in metals. The 
gas-holes formed by the trapping of the evolved gas in the 
casting may be spherical cavities of fair size or fine inter- 
dendritic films, depending to a great extent on the freezing 
range of the alloy. The influence of such defects on appear- 
ance, mechanical properties and tightness under hydraulic 
pressure is obvious, and in the melting and casting 
of most of the common alloys precautions are necessary 
to minimise unsoundness of this type. 

Two types of gas unsoundness are clearly differentiated, 
the first due to the solution of an elementary gas (e.g., 
hydrogen) in the molten metal and its evolution on solidifi- 
cation, and the second due to the reaction on solidification 
of two constituents in solution in the melt (e.g., hydrogen 
and oxygen) to form an insoluble gas. 

The evidence available on the solubility in various 
metals of the most important elementary gases, and the 
simultaneous solubility of elements giving rise to reaction 
unsoundness, is briefly reviewed. 

The main sources of gas contamination are the raw 
materials used and the furnace atmosphere in contact with 
the melt. In discussing these it is suggested that the main 
source of hydrogen in non-ferrous metals is by reaction 
of the molten metal with steam in the furnace atmosphere, 
and not by absorption of hydrogen as such. 

Precautions which may be taken during melting to 
minimise gas absorption are suggested, and the principles 
of the various methods available for the removal of dis- 
solved gases from metals prior to pouring are briefly discussed. 


Pressure Die-casting in Aluminium- and 
Zinc-base Alloys 
i view of the rapid development of the pressure die- 
casting process, it occurred to Dr. Arthur Street that 
members of the foundry industry might hold strong 
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opinions on the rise of this youthful competitor. Several 
Midland members of the Institute of British Foundrymen 
were therefore consulted on the subject of ‘ Die-casting 
versus Sand-casting.” Their replies have been most 
illuminating and are embodied in this paper, which discusses 
limitations of the process. The following are the points 
most frequently mentioned in the replies :— 


(1) Only certain alloys are suitable for pressure die- 
casting. Properties of alloys are discussed in relation to the 
requirements of the process : Melting point, freezing range, 
contraction, strength and ductility at high temperatures, 
and solution effect on the mould. 


(2) Die-casting is limited to the light casting field ; 
weight and size of pressure die-castings are considered. 


(3) Many critics of pressure die-casting state that sound- 
ness is difticult to obtain. The special type of unsoundness 
met with in pressure die-casting is discussed. 


(4) The process is usually only economically possible 
where quantities greater than 5,000 are involved. The 
influence of quantity on cost is referred to. 


(5) Owing to the fact that a pressure die-casting is 
required to be produced as rapidly as possible from a 
permanent steel mould the design of a part is limited by a 
number of considerations. These are discussed with 
illustrations showing parts which would be difficult to 
die-cast, but indicating how design changes could be made 
to meet the requirements of the process. 

Dr. Street concludes with a consideration of the use of 
aluminium and zinc-base pressure die-castings in a well- 
known British washing machine. Over fifty die-castings 
have been employed in its construction, and the whole 
appliance has been specially designed to make the best 
use of the advantages of the process. 


Light Alloy Melting Practice 


DEAL conditions for the melting of light alloys have 

been the subject of considerable research in the present 
century, the results of which are being slowly transmitted 
to industria! applications. Practical observations made 
during many years working of various types of furnaces 
tend to show certain advantages and disadvantages for 
each of the many different methods adopted are given in 
this paper by Mr. W. C. Devereux. 

There is no general agreement on the most suitable types 
of furnaces either for sand foundry work or for mixing 
and ingot casting, and this paper, which deals mainly with 
aluminium-base alloys, discusses the various types of 
melting equipment at present used in the industry. For 
alloy mixing and ingot casting the relative merits of 
crucible furnaces, low-frequency induction melting and 
open-hearth furnaces are discussed, and, where possible, 
comparative costs are given using an arbitrary figure of 
100 units for an oil-fired crucible furnace as a basis. 

Certain conclusions are reached as to the suitability of 
each type of furnace, which would appear to depend on the 
quantity of metal melted, the variety of alloys used, and 
the variety of castings or ingots manufactured. For alloy 
mixing, using a variety of alloys and with a variety of 
products crucible furnaces give controlled and flexible 
production. For large-scale melting, on the other hand, 
large open-hearth furnaces give a uniform production of 
alloy of constant composition and good quality for ingot 
production in standard sizes. For sand foundry work a 
jobbing foundry will find that crucible furnaces cover 
multitudinous requirements, whereas for a constant flow 
of small castings bowl furnaces will allow of continuous 
melting for long periods. Other considerations are metal 
treatment, special additions (Mg, Na, etc.), fluxing and the 
effects of furnace atmosphere and temperature control. 

For magnesium alloy melting, oxidation and burning are 
of greater importance than gas absorption and special 
furnaces for sand foundry work and continuous casting are 
described, together with precautions to be taken in fluxing 
and atmosphere control. 
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Fuels discussed are coke, coal gas, producer gas and fuel 
oil, each being compared with electrical heating in the form 
of are, resistance or induction, considerations for choice 
of heating medium being availability, cost, effect on the 
metal quality, ease of storage and ease of application. 


Cutting Tools for Cast Iron 

T# E object of this paper by Mr. H. H. Beeny is to direct 

attention to the general machining characteristics of 
cast iron and to show which of the available tool materials 
are most likely to yield the greatest speed and economy 
in production. Grey cast iron forms a powdery swarf, 
whereas ductile metals give a continuous chip. The type 
and strength of the chip control the severity of the heating, 
abrasion and stress, which are the influences always 
tending to destroy the tool. 

Cutting stresses are not high with cast iron, but the metal 
is strongly abrasive, due to its combined carbon content, 
to skin conditions, and to the chilled spots and sand in- 
clusions which are sometimes present. Cutting fluids are 
rarely used, and as a consequence there also tends to be 
considerable heating. The machinability of the metal itself 
is controlled almost entirely by the combined carbon content 
and the tensile strength; when both are low the most 
rapid metal removal is obtainable. 

Sintered tungsten carbide tools possess superlative 
hardness and resistance to abrasion and heat. At 600° C. 
these tools are actually much harder than high-speed 
steels or Stellite in the cold condition, and, as one would 
expect, they are eminently successful on cast iron. Since 
the advent of carbide cutting materials, machine tools 
have been built possessing great static and dynamic 
stability with increased spindle speeds, ample driving 
power, improved lubrication systems and harder com- 
ponent materials, so that they are able to withstand the 
gruelling conditions of high-speed cutting while giving the 
maximum speed and economy in production. 

By varying the texture of the tungsten carbide powder 
and the amount of cobalt, different grades of cutting tip 
are produced, so that extremely hard white iron castings 
or ordinary grey metal may be machined under the most 
suitable conditions. 

With carbide tools cast iron is being removed at three 
times the speed previously attainable, while scale, sand 
and chilled spots are having a less detrimental influence ; 
stronger and harder irons are being dealt with efficiently. 
Piecework rates have been substantially reduced, while 
permitting larger earnings by the operators. 


Optimum Blast-furnace Volume for Cupola 
Practice 

T has been shown by Prof.-Ing. Georges Buzek* that 

when a cupola is operated on good foundry coke, the 
optimum volume of blast should be 100 cub. m. per min., 
on the basis of the principle that the space between the 
pieces of coke is 40°, and the velocity of the gases passing 
through the cupola should be equal to 100 ft. per sec. In 
the present paper, by Dr.-Ing. Nicolas Czyzewski, presented 
on behalf of the Stowarzyszenie Techniczne Odlewnikow 
Polskich, it is shown that by employing a good foundry 
coke in a quantity of 9 to 11% and a normal charge of 
metal, the optimum volume of the blast should be about 
100 cub. m. per sq. m. per min., as demonstrated by Prof. 
Buzek. 

If, on the contrary, the working conditions of the cupola, 
the use of a coke of not such good quality, the necessity 
for a very high temperature for superheating the iron, 
high temperature of the combustion gases leaving the 
cupola, ete., differ from the normal conditions, the optimum 
volume of blast will be somewhat different and will depend 
upon a series of factors affecting the operation of the 
cupola. 

No details of the establishment of formule indispensable 
for calculating the optimum volume of the blast are given, 


* Preeglad Gorniczo-Hutniczy, 1908, p. 338, and Stahl und Eisen, 1910, p. 354. 
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but the principal formule, together with the results of 
investigations made by the author on cupolas, are outlined. 
These results confirm the complete agreement of the 
theoretical consideration with the practical results. 


Notes on the Design and Operation of the Open- 
hearth Furnace for Melting Malleable Cast Iron. 


HIS paper, by Mr. G. R. Shotton, deals with the 

design of an open-hearth furnace suitable for melting 
white iron in a malleable foundry. In addition to the 
more important features of design, the maintenance of the 
furnace is detailed, and the working life of the port-blocks, 
furnace body, and regenerators is recorded, together with 
the cost of refractories used for maintenance and repairs 
over a period. The gas producer plant is also described, 
and details given of the control methods adopted. The 
electricity consumption is shown and the total power cost 
is also set out. 

The author describes the operation of the furnace for 
both the melting periods and the soaking and pre-heat 
periods. The working of typical charges of 8 tons and 10 
tons respectively is detailed, together with particulars 
of melting losses and a typical daily time-table covering 
two heats of 10 tons each is given. Fuel costs are given in 
detail, including the fuel consumptions at all stages of 
soaking, pre-heating and melting, on the basis of both 
8-ton and 10-ton charges. The total fuel consumption 
(including the boiler supplying steam to the gas producer) 
is given as 7} ewt. of coal per ton of metal melted when 
operating on 8-ton charges, while on 10-ton charges this 
figure is reduced to 64 ewt. of coal per ton of metal melted. 
The total melting cost, including fuel, refractories and 
electric power, is set out, and shows figures of 9s. and 
10s. 6d. per ton of metal melted (exclusive of labour) for 
10-ton heats and 8-ton heats respectively. 

In discussing the principal advantages and disadvantages 
of this furnace, the author states that the high capital cost 
is a serious disadvantage, as in addition to the cost of the 
furnace itself, gas-producing plant also must be installed. 
Since the furnace proper is constructed of silica bricks, it is 
necessary to maintain its temperature fairly near to melting 
temperature when not in operation. Violent fluctuations 
of temperature would result in spalling of the silica bricks 
and necessitate more frequent shut-downs for repairs. It is 
also important that the temperature of the regenerative 
chambers be maintained near working temperature. There- 
fore the amount of fuel absorbed in soaking periods is 
relatively high compared with the fuel used in actually 
melting the charge, and it thus follows that the total fuel 
cost may become uneconomically high if the furnace is 
operated well below capacity. If the furnace is operated 
at normal capacity, fuel costs are relatively low, as evidenced 
by the data given in the section dealing with melting costs. 

The furnace can be operated continuously for long 
periods, and will, in fact, yield better results under such 
conditions. On the other hand, any major repairs which 
may become necessary will necessitate a complete shut- 
down for several days. Since the supply of molten metal 
for the foundry is intermittent, it precludes the use of a 
fully mechanised continuous moulding system. Under 
certain conditions this may be a disadvantage. On the 
other hand, it supplies a large bulk of metal (according to 
the furnace capacity) which is all of a uniform analysis. 
It admits a close control of analysis. Melting losses are 
fairly constant, but when variations do occur, the analysis 
can be corrected before tapping the metal. In this respect, 
it is usual to take a bath sample of molten metal for analysis 
about 45 mins. before the charge is due to be tapped. 

The molten metal can be superheated to suit foundry 
requirements by holding the charge in the furnace until 
the required temperature is reached. During this period 
the slag layer covering the metal will prevent any serious 
oxidation of the charge. Close supervision and technical 
control are essential, owing to the somewhat complex 
nature of the open-hearth furnace and gas-producer plant. 
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It is evident from the data given that the open-hearth 
furnace is a comparatively cheap melting unit when 
operated near maximum capacity, and might be considered 
an economical proposition even when operated down to 
about half capacity. On smaller outputs, however, the 
operating costs may quickly become prohibitive. 


Relationship between the Quality of Iron and Steel 
Castings and the Nature of the Materials of the Melt 


"THs contribution by Dr.-Ing. P. Bardenheuer indicates 

the relationships between the nature of the materials of 
the melt, their metallurgical treatment during the melting 
operation and the quality of the products. Considerable 
difficulties may be experienced in iron and steel foundries 
by gases in the molten metal, either dissolved in it or 
formed by the interaction of oxides with carbon. These 
gases are already partly present in the materials composing 
the melt, or are partly absorbed during remelting. Of the 
gases in solution considerable importance attaches to 
hydrogen. If it is liberated in the mould during solidifica- 
tion gas cavities or blowholes will be formed in the casting, 
while if it is liberated as a result of a reduction in solubility 
in the solidifying metal it will collect in a molecular state 
at the grain boundaries and at non-metallic inclusions, under 
a high pressure. Its presence will then produce stresses 
in the casting which will result in distortion and in a 
reduction in the mechanical properties. The reaction gases 
make castings useless, in most cases only by the formation 
of blowholes. 

From a discussion of the processes in the hearth of the 
blast-furnace the relationship is analysed between the 
conditions of working in the blast-furnace process and the 
difficulties encountered with the pig-iron obtained, owing 
to an excessive proportion of gases or oxides. Attention is 
called to the detrimental effect on the boiling process in 
the hearth of the blast-furnace of an insufficient quantity 
of slag as well as to the effect of too high a silicon content 
in the iron. 

The various remelting processes in iron and steel foundries 
can influence the gas and oxide contents of the materials 
of the melt in different ways. The metallurgical reactions 
in steel melting, in so far as they relate to the behaviour 
of oxygen and the gases, are discussed in detail. Also in 
steel melting, considerable importance attaches to the 
boiling process for purifying the charge. 

Finally, it is shown how the quality of the castings may 
suffer by adding alloying materials of high gas content 
just before pouring. Attention is called to the importance 
of degasifying these materials before such additions are 


made. 


The Progress of Inverse Segregation during 
Solidification 


A’ investigation, described in this paper by Dr. Joseph 
Alexander Vero, has been carried out to establish how 
the inverse segregation takes place in chill-cast ingots. 
Experiments were carried out on a 95—5 aluminium-tin alloy. 
The solidification of ingots produced under very similar 
pouring conditions was interrupted by bleeding at different 
stages; pit samples, successive layers and the average 
composition of the bled ingots, besides the residual liquid 
which ran out, were analytically examined. Segregation, 
of the inverse type, was present at the very early stage of 
solidification also, and became ever more extensive with the 
progress of solidification, but a considerable part of segre- 
gation takes place just during the solidification of the last 
third part of the ingot. The average composition of the 
shell, as well as that of the residual liquid which could be 
separated, agreed quite well with the original composition 
of the molten alloy; thus, the segregation is a concern 
only of that part of the ingot where the solidification has 
already begun, whereas the perfectly liquid part is not 
affected hereby. The lines showing the change of com- 
position at the periphery and in the internal parts of the 
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shells run both towards the same point which corresponds 
to the original composition of the cast alloy ; herefrom, 
but from theoretical considerations also, it may be con- 
cluded that the usual description of the solidification 
processes of ingots with the aid of the equilibrium diagrams, 
according to which the types of segregation are classed as 
“normal ”’ and as “ inverse’ is wrong. 


Control of the Solidification of Castings by 
Calculation 


"THE mechanical properties of a sound steel casting 
compare favourably with those of a forged steel of a 
similar composition, and if steel castings are to be placed 
on the same plane as forged steel, the first condition to be 
considered is their soundness. From the point of view of 
service stresses the fatigue limit is generally a deciding 
factor. The ratio of the endurance limit to the tensile 
strength of cast steels corresponds very nearly with the 
same ratio for forged or rolled steel ; from the designer’s 
point of view, however, a cast steel is inferior in comparison 
to a forged steel, first because of the lower specified values, 
and secondly because of possible flaws and unsoundness. 

Microscopic unsoundness, caused by freezing conditions, 
causes fluctuations in the mechanical properties of steel 
castings. In the process of solidification it is the feeding 
that is chiefly responsible for the soundness of a cast 
metal. To attain good feeding, controlled directional 
solidification should be sought. To obtain such conditions 
an exact knowledge of the laws of solidification is necessary. 
In this paper, by N. Chvorinov, presented on behalf of the 
Ceskoslovensky Odborny Spolek Slevarensky, the author 
formulates the relationships of solidification which can be 
used to calculate the solidification periods of practically 
any casting. 

The relationship between the solidification period and the 
thermal properties of a moulding material is given. This 
formula can be applied to calculate the solidification periods 
of any metal cast in moulds of any thermal properties. A 
means of quantitative calculation is thus given that makes 
the controlled directional solidification subject to mathe- 
matical control. 


Copper and Copper-alloy Castings for Electrical and 
and Thermal Conductivity Applications 


T is only in cases where, primarily, high conductivity 
(thermal or electrical) is required that copper castings 
are seriously considered. Their production has always 
presented great difficulties, and it is perhaps true to say 
that the problem has been mastered only by a few specialists. 
One important application of a thermal character is that of 
blast-furnace tuyeres, for which copper containing about 
1% tin is generally used ; the main application involving 
electrical conductivity is in connection with various parts 
for switchgear and other plant in the electrical trades. In 
practice the range of alloys used for electrical castings is 
extremely wide, and includes brasses, bronzes and other 
copper alloys. One of the objects of the paper by Mr. H. J. 
Miller is to summarise the alloys now being regularly 
employed or which are now available for special-purpose 
castings ; this has been undertaken because of a general 
desire on the part of users for a summarised statement on 
the latest developments pertaining to the special high- 
conductivity and high-strength alloys which have become 
available within recent years. 

The paper is divided into several sections and deals with 
tough pitch copper, deoxidised copper, commercial copper- 
rich casting alloys, modern high-conductivity high-strength 
casting alloys, and foundry technique. In dealing with 
tough pitch copper, a brief description of the reaction of 
oxygen and hydrogen in casting is given. It is indicated 


that though tough pitch copper is invariably used for the 
casting of ingots and billets for fabrication purposes, as 
well as certain other shapes made in permanent moulds, 
it is not suitable for ordinary sand castings. 
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in considering deoxidised types of copper, the author 
devotes considerable attention to the influence of deoxidants 
and other elements on conductivity, and some results of 
conductivity determinations are graphically given which are 
reproduced in the accompanying illustration. The detailed 
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PER CENT OF ADDED ELEMENT 


Influence of added elements on electrical conductivity 
of copper. 


information on the influence of many elements on the 
conductivity makes this a rather valuable section. The 
properties and uses of bronzes, brasses and other alloys 
which, though possessing greatly inferior conductivity 
values, are extensively used on account of their greater 
strength and hardness ; these are discussed in some detail 
in the next section. Most are of a bronze basis, although 
in some cases brasses and aluminium bronzes are also 
employed, the former in sand-cast, die-cast and wrought 
forms and the latter notably as die-castings. The standard 
bronze alloy used for electrical castings has a composition 
of 87%, copper, 7% tin, 3% zine, and 3% lead, and is 
known as “electrical bronze; the lead content ensures 
good machinability, but it impairs strength and ductility, 
and, under impact stresses, the alloy is particularly weak. 
Consequently for highly stressed cast parts Admiralty 
gunmetal (88°, copper, 10°, tin, 2°, zine) is often specified. 
Properties of these materials are summarised in a table 
which shows the extent of impairment of conductivity 
due to the presence of tin and other alloying elements. 
Also in the table are typical properties for other copper 
base alloys, which are commonly used for castings. Of these 
brasses are of most importance, and it seems to be over- 
looked by many electrical engineers that they possess better 
conductivity properties than do the bronzes. The resistance 
to wear may, however, not always be as satisfactory, as 
their ‘‘ bearing properties ’’ are not so good. Brasses used 
for casting purposes vary considerably in composition and 
in purity, and there is little uniformity in the specifications 
of different users. 

The alloys considered in the section dealing with modern 
high-conductivity high-strength casting alloys have been 
developed during the last twenty years, and they owe their 
development to the elucidation of the basic principles 
underlying precipitation hardening. The application of 
these principles to both cast and wrought products is of as 
much significance from the electrical point of view as it is 
from the mechanical aspect, although up to the present 
most precipitation-hardening copper-base alloys have been 
used purely on account of their mechanical properties. 
Many of the alloys are the subject of numerous patents, 
and the conflicting interests of the various patentees have 
perhaps tended to hinder the use of such heat-treated 
materials ; in many cases the patent position is most 
confusing. 

The heat-treatable copper-base alloys which may be 
considered for castings include :— 

(1) Copper-chromium alloys, often with additions of 
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aluminium, cadmium, silicon, silver, zinc, zirconium or 
other elements. 

(2) Copper-nickel-silicon alloys. 

(3) Copper-cobalt alloys, generally with additions of 
silicon or beryllium. 

(4) Copper-beryllium alloys, sometimes 
zirconium, or other elements added. 

(5) Copper-titanium-silicon alloys. 

The section on foundry technique is limited to a con- 
sideration of the procedure suitable for deoxidised copper 
and copper containing chromium additions, although the 
principles may also be taken as being applicable to the 
other alloys of copper content exceeding about 97%. 
Melting procedure and moulds and mould materials are 
considered. 


Organisation and Development of Steel Foundry 
Research 


N this paper Mr. W. J. Dawson gives a brief outline of 
the development of research activities relating to steel 
founding, in which the importance of educational facilities 
for training of foundry personnel is stressed. Earlier, there 
had been in general little provision for the purpose, but in 
later years considerable impetus to the improvement of 
education |had been given. Special centres for foundry 
training and research have been established in most of the 
principal industrial countries, and brief indications are 
given concerning these institutions in Belgium, France, 
Germany, Poland, the United States and Great Britain. 
The nature of the organisations devoted to foundry research 
in these countries is outlined. 

The work in Great Britain of the Steel Castings Research 
Committee and of its two Sub-Committees on Moulding 
Materials and Foundry Practice respectively, is described 
in some detail. A summary of the three reports published 
is given, reference being made to researches on fluidity of 
steel, the properties of steel which affect the quality of steel 
castings, the mechanical properties of steel when cooling 
in the mould, the radiological examination of castings and 
preliminary work carried out in connection with the testing 
and improvement of moulding materials. 

In conclusion, the nature of the problem is discussed in 
relation to the various factors concerned, and the lines 
on which further work might be pursued are indicated. 


with nickel, 


Notes on Dry-sand Practice for Steel Castings 


HIS paper by Dr. C. J. Dadsweli and Mr. T. R. Walker 
briefly describes the materials for dried moulds, and 
compares the practice in different countries, using dry sand 
and foundry compo. The foundry behaviour of a dried 
material is influenced by its strength at high temperatures, 
and also by its strength after subsequent cooling. Moulds 
should be dried completely, and any comparatively cold 
areas in the stoves avoided. Dried moulds readily pick up 
water on standing, so that the face becomes weaker. 
Paints are often applied to the surfaces of dried sand and 
compo moulds, their nature and method of application 
being also important. Foundry compo has been used in 
this country for heavy steel castings over a long period, 
but is now meeting increased competition from dry sand. 
Both materials, however, merit further technical investiga- 
tion, which is now being undertaken. 


The Renaissance of the Steel Casting and the Role 
of the Metallurgist 


TEEL founding has frequently been described as a 

combination of art and science, and it is noteworthy 
that in this paper, presented on behalf of the American 
Foundrymen’s Association, Mr. F. A. Melmoth believes 
that the trend of progress is most surely based on the 
encouragement and more complete application of the latter. 
Steelmaking methods of the United States are discussed, 
with special reference to the requirements of steel castings, 
and developments in the use of deoxidisers and control of 
inclusions are emphasised. The continuously increasing 
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use of alloy steels in casting form is noted, typical examples 
being briefly described, and the metallurgical nature of this 
healthy development is given prominence. 

The wider view of heat-treatment of steel castings is given 
attention, it being noted particulariy that reliance upon 
annealing, at one time most common in the steel castings 
industry, is giving way to a complete use of the more com- 
plex heat-treatments common to the steel industry. The 
response of castings, without the interposition of mechanical 
working, to such treatment, is claimed to represent a much- 
neglected phase of steel castings propaganda. 

Under the heading of moulding materials and technique 
the author endeavours to remove a possible impression 
in Europe that the steel castings industry of America is 
largely repetitive in character. He also takes the oppor- 
tunity of stating the advantages of repetition production, 
and suggests the elimination of the term “‘ mass production,” 
always associated with an atmosphere of inferior quality, 
and the substitution of the term ‘“ planned production,” 
which is more truly indicative of American industrial 
procedure. 

It is stated that fundamental research has been singularly 
sparse directly devoted to steel castings, but that the 
industry is noteworthy for experimentation. It is suggested 
that over-insistence on founding as an “art” led, for a 
period, to a failure to absorb the benefits of scientific 
thought, in similar degree to the branches of the steel 
industry devoted to worked materials. Lines of research 
are indicated, the following up of which may elucidate some 
still existent problems, metallurgical and engineering. 
Design is claimed to be a two-phase problem, metallurgical 
and engineering, one phase of which only has so far exerted 
an influence. 

A plea is made for unorthodoxy of thought in design, 
it being stated that shape and general form of castings is 
largely a question of habit. Metallurgical influence on 
design will give rise to new shapes, equally efficient, at least, 
and probably more so, easier and cheaper to produce with 
certainty and control. 


Pitting Corrosion of Cast-iron and Steel Pipes 


N order to determine the influence of the cast skin in 
the case of cast-iron pipes and the influence of mill 
scale in the case of rolled-steel tubes on the resistance to 
corrosion provoked by corrosion agents, Dr.-Ing. L. 
Olsansky, who is a technical employee of the municipal 
gasworks at Brno, made some tests on parts of worked tubes 
and pipes under the action of 5°, solution of nitric acid. 
These tests, described in this paper, confirmed the opinion 
about the importance of the cast skin on cast-iron pipes 
and of the mill scale on steel tubes “or the resistance of such 
tubes or pipes to corrosion agents. 

From comparisons and tests described the author also 
concludes that the outer layer of the material of pipes 
situated immediately beneath the as-cast skin, or beneath 
the scale, is much more resistant than the internal layers ; 
that the as-cast skin or the scale and the layers of the sur- 
face situated directly behind them at those places which are 
opposite to points where the corrosion began, have no 
influence on the resistance to corrosion; that it is desir- 
able to make only a comparative test on cast-iron or steel 
pipes with an unmachined surface—i.e., as they are used 
for laying gas mains ; that it is impossible to evaluate the 
resistance of cast-iron and steel pipes to corrosion on the 
basis of machined cylinders, for by machining the qualities 
of both the casting and the steel are completely changed 
with regard to the influence of corroding agents. 


Foundry Education and Training in Great Britain 


HE education and training facilities for foundry 
workers in Great Britain are reviewed by Mr. J. G. 
Pearce, in a paper in which particular attention is directed 
to the aim and work of the British Foundry School. Recent 
changes and developments in education in so far as they 
affect entrants to the foundry industry are outlined, The 
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position of apprenticeship is briefly considered, and the 
necessity for both specific education and training for the 
industry is stressed. The major part of the paper then 
deals with the present provision for the technical training 
of the operative or craftsman, the intermediate technical 
grades and the executive and higher technical grades. For 
the craftsman part-time classes in technical colleges lead 
in general to the examinations in patternmaking and 
foundry science and practice of the City and Guilds of 
London Institute. For the intermediate technical grades 
the ordinary or higher national certificates issued in con- 
junction with the Institution of Mechanical Engineers may 
be endorsed in foundry science and practice. For the 
executive and higher technical grades brief reference is 
made to other full-time schemes for foundry training, and 
more complete reference is made to the British Foundry 
School, which started in 1935 to provide young men who 
have already had some foundry training and technical 
knowledge with a special one-year course. In this School 
the industry has an organisation for training of the highest 
value, which could become permanent if it were assured 
of a minimum annual entry of twelve to fifteen students. 


The Work of the Technical Committee of the 
Institute of British Foundrymen 


"THs paper by Mr. J. W. Gardom may be regarded as a 

progress report, since it reflects to a large extent the 
progress which has been made in the foundry industry. 
It is divided into two sections, which deal with (a) the 
formation and working methods of the Technical Committee 
of the Institute of British Foundrymen, and (b) the technical 
reperts which have been published by the Institute during 
the last nine years, and the programmes of work which the 
Technical Committee has completed and is carrying on at 
the present time. 

The first section shows that the Technical Committee 
was appointed by the Council of the Institute in 1930, 
and that during the succeeding years several sub-committees 
of the Technical Committee have been appointed to study 
specific aspects of foundry practice and science. Thus 
at the present time there are the Cast Iron, Steel Castings, 
Malleable Cast Iron, Non-ferrous, Sands, Refractories, and 
Melting Furnaces Sub-Committees in existence, each with a 
programme of work covering their respective fields. There 
has also been appointed a Costing Sub-Committee, but this 
was disbanded after its work had been completed. It is 
emphasised that the Technical Committee has under its 
control no facilities for the execution of primary research, 
and is entirely composed of men who are engaged in the 
industry. 

It is for this reason that the Technical Committee has 
mainly confined its attention to specificational and standard- 
ising work, and for this purpose is represented on many 
Committees appointed by the British Standards Institution. 
The report shows clearly that the Institute through its 
Technical Committee is always prepared to, and does, in 
fact, co-operate with other technical associations both in 
Great Britain and abroad, and particular mention is made 
of the International Committee on Testing Cast Iron, 
with which it is hoped that even closer co-operation will 
exist. 

The second portion of the paper draws attention to the 
many reports which have been prepared by the Technical 
Committee and its Sub-Committees ; discusses the present 
programmes of work in the spheres covered by the Sub- 
Committees, and shows how it is through this Committee 
that an attempt is made to keep the members of the 
Institute of British Foundrymen well informed on modern 
progress in the foundry industry. 

In conclusion, the author mentions that recent reorganisa- 
tion in the Institute itself is primarily intended to give 
increased service to the members, and points out that a 
major portion of this work will be effected through the 
Technical Committee. A bibliography is given of the 
various reports which have been prepared either partially 
or wholly by the Technical Committee. 
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Recommendations for Three Leaded-Bronze 
Bearing Alloys 


HIS report, presented by the Non-ferrous Sub- 
Committee of the Technical Committee of the 


Institute of British Foundrymen, summarises the results 
of an investigation on three compositions of leaded bronzes. 
A large number of tests were carried out in various bronze 
foundries with these selected alloys in order to determine 
what reasonable values of final properties could be con- 
sistently obtained and specified. The compositions chosen 
together with the composition of the B.S.S. 421 alloy, are 
set out in Table I. 


TABLE I. 
COMPOSITION OF BRONZE BEARING ALLOYS. 


1.B.F. designation, Sn, % Pb, % Zn, % P, % 
LB. 1 (B.8.8. 421) ......... ll to 13 0-5 max, 0-30 max. 0-15 min. 
9 to ll 2-5 to 3-5) 0-50 max. 0-35 max. 
to 9 to ll 0-50 max. 0-35 max. 
8 to lo 14 to 16 0-50 max. 0-35 max. 


Three standard casting temperatures were chosen for 
each alloy, and standard test-bars were cast in a number of 
foundries, the results of these tests being summarised in 
tables. Some investigation was also carried out on the 
effects of nickel upon these alloys, but no definite inferences 
could be drawn from this work regarding the effect on 
maximum stress and percentage elongation. It was, 
however, agreed that additions of nickel did result in 
improved and more uniform mechanical properties and in 
the reduction of segregation of lead, and certain permissible 
nickel additions were therefore included in the final recom- 
mendations. These recommendations are set out in full 
in Table LV, and the Sub-Committee welcome discussion on 
these recommendations from both makers and users of this 
type of material. 

TABLE IV, 
RECOMMENDED COMPOSITION AND MECHANICAL PROPERTIES TO BE SPECIFIED FOR TIE 


THREE LEADED-BRONZE BEARING ALLOYS. 


Composit-on. 
Maxi- 


mum | Elonga- 

% stress, ton 

En, % Pb, % _| of other Tons % 
impurities per 

May be present up to: maximum) sq. in. 
Stoll itos6 1-0 5 
8toll | 9tell o-30 1-5 O-5 1 
Stoll | l4to 16 o-30 1-0 20 | 1 


Solution Heat-treatment of Aluminium Alloy 
Castings 


4k E application of the solution heat-treatment process 

undoubtedly led the way to the progress registered 
in the technique of casting alloys of high strength. Solution 
and precipitation heat-treatment conditions vary according 
to the different solubilities and rates of precipitation of the 
various constituents of an alloy. In this paper on the 
subject by Dr.-Ing. R. Irmann, the heat-treatment processes 
are discussed, including suitable furnaces for solution heat- 
treatment, the effect of the heat-treatment on mechanical 
properties, the influence of casting conditions on the 
results of the solution heat-treatment, and the loss of 
strength of heat-treated alloys due to annealing at elevated 
temperatures. 

Solution heat-treatment can be applied only to alloys 
containing a constituent, the solubility of which increases 
with rising temperature. As shown in Fig. 2, Cu, Si, 
Mg,Si, Zn and MgZn, are such constituents. The solution 
heat-treatment consists in annealing the alloy at a tempera- 
ture ranging above the solubility curve of the added element, 
so that this element becomes soluble. At a temperature of 
550° C., for instance, about 5-5%, Cu becomes soluble. By 
means of quenching the alloy from this temperature, the 
precipitation of the added element Cu is prevented, so that 
at room temperature a homogeneous solid solution of an 
unstable nature and containing 5-5°% Cu is obtained. 
The solid solution then has the tendency of acquiring a 
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state of stability by means of precipitating the surplus 
Cu, thus producing changes in the space-lattice and a 
hardening effect. In the case of some alloys, this increased 
hardness is already noticeable when aged at room tempera- 
ture, and with others only after precipitation heat- 
treatment. 
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Fig. 2—-Solubility of hardeners in aluminium. 


The casting conditions—i.e., the art of solidification—also 
have a marked influence on the effectiveness of the heat- 
treatment. Due regard must be given not only to the 
temperature, but also to the duration of the solution 
heat-treatment. 

The increase in strength obtained through heat-treatment 
may be partially or entirely lost by annealing over a long 
period. In many cases special attention should therefore 
be devoted to the question whether it is of advantage to 
raise the strength of the alloys to their maximum by means 
of solution and precipitation heat-treatments. 


The Compounding of Alloys 


HE object of this report by the Association Technique 

de Fonderie de Belgique is to compare the general 
problems of the foundryman in melting and making up 
alloys, and to point out that they are on the same plane, 
regardless of the metal or alloy to be melted or prepared. 
The foundryman must know the characteristics of the alloy 
to be made: those specified by the customer, by the user 
of the casting, and those demanded by the foundry for 
producing a sound casting. 

The foundryman is obliged to use scrap, which during 
melting or use has retained or absorbed harmful elements, 
often of the same nature as those found in raw materials. 
The report gives particular attention to scrap, and con- 
siders rusty scrap in malleable practice, high sulphur scrap, 
non-ferrous scrap, and discusses the advantages of ingotting 
scrap. Attention is also directed to the influence of the 
humidity of air brought in contact with metal at high 
temperatures, the importance of dry fuel is also emphasised. 
Other important factors discussed influencing the com- 
pounding of alloys includes impurities absorbed during 
melting, occluded gases, gas content of grey iron, influence 
of melting temperature, pouring temperatures, and finishing 
additions. 

The consideration of these problems following a sugges- 
tion made at the Polish Congress and the fact that they are 
discussed within the framework of foundry practice make 
the subject informative to foundrymen. The authors 
attempt to elucidate a theory of melting and to draw up 
general rules which are applicable to a specific case in a more 
or less degree, according to prevailing conditions and the 
features of the particular problem under consideration. 


Position of the Development of Centrifugal 
Casting in Germany 
ie this paper, W. A. Geisler, of Messrs. Fried. Krupp 
A.-G., Essen, traces the history of centrifugal casting 
and its development during the last twenty years. He 


refers to the Paper read in Dresden in 1894 by Lewicki to 

show that lack of success in the earlier stages was not 

attributable to lack of knowledge of theoretical principles, 
(Continued on page 84) 
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TESTING MACHINES 


The original ALPHA BRINELL MACHINE for Standard Brinell Bail Tests 
Hand operated and motor driven. Error at 3,000 Kg. load less than 0°l per cent. 


The 


The 


‘ Test loads are measured 
An automatic motor- 
and automatically con- 
driven Brinell machine 
trolled by an invariable 
for tests in accordance rae : 
and absolute standard, 
with British Standard 
; namely the dead weight 
Specification. Y 8 

load. 


ALPHA CARBOMETER-TO DETERMINE CARBON CONTENT 


For rapid and accurate magnetical determination of CARBON in Steel Baths. 
Time of making Test—I} to 2} minutes including preparation of specimen. 
Accuracy—the same as with Chemical Analysis. PROVIDES COMPLETE 
CONTROL OF BATH. Used in the leading Steel Works of the World. 


ALPHA DUROMETER 


For ROCKWELL AND BRINELL BALL TESTS. Providing rapid and 
direct Test readings. Error of Load at I50 Kg. 02 per cent. 


VULCAN WORKS, BLACKFRIARS ROAD, MANCHESTER 


Telephone : 4648-9 DEANSGATE Telegrams : “‘ BLAST,"” MANCHESTER 
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ROLL AND INGOT MACHINERY 


ROLL TURNING 
LATHES 


For any size of roll to suit requirements. 
The illustration shows a 30-inch 
centre lathe for turning, parting, | 
centring and drilling heavy rolls. | 
It admits 16 ft. between faceplates _ 
and swings 45 inches diameter over | 
the saddles. 
Ask for brochure N.S.73. | 

| 

| 


INGOT PLANING 
MACHINES 


The illustration shows a machine 
having a 4-ft. wide table and an 
8-ft. table traverse. 

It is driven by an 80-H.P. motor, 
and is specially arranged with four 
tool-boxes each with two tools 
operating on two sides of two 
ingots simultaneously. 


Ask for brochure N.S.137, 


ROLL GRINDING 
MACHINES 


For all trades and sizes of rolls. 


The illustration shows a Tinplate 
Roll Grinder for rolls up to 60 ins. 
diameter. 


Asx for brochure N.S.13 
and N.S.45. 


CRAVEN BROTHERS (MANCHESTER) LTD., 
REDDISH - STOCKPORT 
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Post Congress Works Visits 


From a technical point of view, visits to works are frequently as useful to members of a 
technical organisation as the presentation of papers ; this is especially true of the tour of 


works arranged in conjunction with the International Foundry Congress. 


In this article the 


arrangements are detailed and an example given, to show the efforts put forward to make 
the visits of delegates interesting and informative, as a result of a preview of one of the 
works included in the tour. 


Britain is arranged to follow the Congress, and a 

large number of the delegates are taking advantage 
of the facilities afforded. Although the tour is largely 
concerned with works visits, opportunities are also given 
to see the scenic beauty of this country, and during the 
evenings the delegates will be the guests of various branches 
of the Institute of British Foundrymen. 

Properly organised works visits cannot fail to be 
profitable, and in this case considerable care has been taken 
to make the tour both interesting and informative. <A 
considerable number of works were visited by delegates 
during the progress of the Congress, including a visit to 
the National Physical Laboratory, but since the works 
visited were limited to the neighbourhood of London, 
where the Congress was held, this tour has been organised 
to enable delegates to visit some of the larger works in 
various parts of the country. 

The tour comprises two parts, and in the first part the 
works to be visited include those of the Austin Motor Co., 
Ltd., at Longbridge, and Messrs. W. and T. Avery, Ltd. 
These works will be visited on June 19, while on the follow- 
ing day the party will visit the works of the Midland 
Electric Manufacturing Co., Ltd., of Tyseley, Rolls-Royce, 
Ltd., Qualcast, Ltd., and Leys Malleable Castings Co., Ltd. 
On June 21 a party will make a whole-day visit to the 
Stanton Ironworks Co., Ltd., while other parties will visit 
the works ef Bamford, Ltd., of Uttoxeter, and Inter- 
national Combustion, Ltd., of Derby. Sheffield will be the 
centre on the following day, and the works to be visited 
include those of Hadfield, Ltd., Firth-Vickers Stainless 
Steels, Ltd., English Steel Corporation, Ltd., and Davy and 
United Engineering Co., Ltd. On Friday and Saturday, 
June 23 and 24, the delegates will be in the Manchester 
area, and will visit Mather and Platt, Ltd., Metropolitan- 
Vickers Electrical Co., Ltd., and Craven Bros. (Manchester), 


Ltd 


A TOUR of the principal industrial centres of Great 


Fig. 1—The spindle mould being formed by means 
of a profiled edged board. 


The second part of the tour includes an excursion in 
the Lake District, a cruise on the Firth of Clyde, sightseeing 
in Edinburgh and in the Newcastle-on-Tyne district. The 
works visits will commence in the Glasgow district on 
June 27, and will include the works of Babcock and 
Wilcox, Ltd., Harland and Wolff, Ltd., G. and J. Weir, 
Ltd., The Carron Co., The Singer Manufacturing Co., Ltd., 
and Glenfield and Kennedy, Ltd. On Friday, June 30, 
the works to be visited include C. and A. Parsons, Ltd., 
and the roll foundry of Sir W. G. Armstrong Whitworth 
and Co. (Lronfounders), Ltd. 

The works included in this tour provide a very com- 
prehensive range, and will give the delegates a very good 
idea of the production facilities in British foundries and 
the methods developed in the production of difficult and 
intricate castings. 

By courtesy of Messrs. Craven Bros. (Manchester), Ltd., 
we are able to give, as an example, the arrangements made 
for the visit to their works and some of the interesting 
oo in the production of castings for large machine 
tools. 

Craven Brothers (Manchester) Ltd. 


N the morning of June 24 delegates of the Inter- 

national Foundry Congress and members of the 
Institute of British Foundrymen will visit the foundries 
of Craven Brothers (Manchester), Ltd., machine tool- 
makers, when they will be received and entertained by 
Mr. J. R. Greenwood, chairman of the Company, Messrs. 
Lauchlan, Moliver and Rivers, directors, and Mr. E. 
Longden, foundry and pattern-shop manager. Before 
visiting the foundries the delegates will have the oppor- 
tunity of seeing the spacious pattern-making shops, 
equipped with modern woodworking machinery, and of 
seeing some of the machines designed and manufactured 
by the Company. Of special interest will be several tube- 
boring machines of great length, and a large horizontal 
planer, the travelling bed of which is 60 ft. by 17 ft. 


Fig. 2— Cores being located to complete the assembling 
of the spindle mould. 


Fig. 3—The hollow spindle after machining with the 
main gear ring shrunk on. Diameter of hole through 
spindle is 78 ins. 


The Foundries 


Greatest interest will be shown in the visit to the foundries: 
where a considerable amount of work in progress will be on 
view, and where, under the direction of Mr. Longden, every 
effort will be put forward to make the visit instructive, as 
well as interesting. These foundries have a capacity of 
150 tons per week, and many of the castings required for 
the machines built by this Company present interesting 
problems ; the methods employed in their solution will, 
therefore, prove informative to practical foundrymen. 

The main foundry comprises two bays, each 50 ft. wide 
and 300 ft. long, in which iron castings up to 60 tons in 
weight can be produced. These bays are served by eight 
electric cranes—two 40-ton, three 25-ton, one 15-ton and 
two 10-ton capacity. The transport of sand and also the 
excavation of pits for large moulds is assisted by two 
1}-ton Priestman mechanical grabs. 

At the end of the main foundry, and inside 
facilities for making heavy cores, while lighter cores are 
made in an adjacent building, approximately 30 ft. by 
100 ft. The majority of the light- and medium-weight 
castings, up to approximately 2 tons in weight, are made 
in a foundry adjoining the main building and running 
parallel to it. This foundry is served by two 10-ton and one 
2-ton electric cranes. Mould and core-facing sands are 
conditioned in two “Simpson” intensive sand-mixing 
machines, Loam is prepared in an ordinary roller mill, 
and oil-bonded sand in a Pneulec mixing machine ; while 
in certain classes of work the general sand is prepared by 
passing through a Royer machine. The heavy foundry is 
equipped with a 4-ton “ Macdonald” plain jolt ram 
machine and 12 pneumatic rammers, while the light 
foundry is served with three pneumatic Tabor ”’ jolt 
ram machines up to Secwt. capacity, and one 6-cwt. 
“Tabor ’’ jolt machine is also available to the heavy 
foundry core shop. 

Drying facilities for small and medium box moulds and 
cores are supplied by eight stoves, fired by the ‘ Craven- 
Longden ” high-pressure drying unit. Two large stoves 
are located in the light foundry, and three large and three 
small stoves adjacent to the heavy-foundry core stoves. 
The stove carriages are constructed in steel, and arranged 
to run on cast-iron balls located in cast-iron vee tracks. 
Large moulds are dried on the foundry floor by the 
“ Craven-Longden ” high-pressure drying units. 


of it, are 


74 METALLURGIA 


JuNE, 1939 


The melting plant in the iron foundry consists of one 
10 to 12-ton, two 5 to 6-ton and one 34 to 4-ton cupolas. 
The materials are conveyed to the charging platform by a 
1-ton hoist and a 10-cwt. escalator. The escalator operates 
from inside the foundry, where the foundry returns, such 
as risers, gates, etc., are readily handled. Compositions of 
the cast iron from these cupolas vary somewhat according 
to the requirements of the work in hand, but, generally, 
they operate to the following analyses : 

TABLE I.—CAST IRON. 
PERCENTAGE COMPOSITION. 


Mixture; Total Phos- Man- | 
No, Carbon. Silicon. phorus. ganese. | Sulphur. 

l 3-30 1-70 0-90 | 0-70 | 0-09 
2 3°25 1-45 0-85 0-70 0-09 
3-2) 1-25 0-80 0-65 0-10 

3-15 1-10 0-70 0-65 0-10 
5 3°15 0-95 0-60 0-50 0-11 
6 3-10 0-80 0-50 0-50 0-12 


Some indication of the work undertaken in this foundry 
is shown by the accompanying illustrations. Figs. 1 and 2, 
for instance, show stages in the preparation of a mould for 
the high-duty cast-iron spindle shown in Fig. 3. A similar 
type of casting will have been noted by visitors during their 
journey through the machine shops in connection with one 
of the gun tube-boring machines. As will be noted, the 
main mould is given its shape by means of a profile edged 
board rotated from a vertical spindle. The mould is made 
in loam, and when subsequently dried, and the surface 
prepared, coring can proceed as indicated in Fig. 2. The 
metal used for this casting requires to have very close 
texture, and the composition as indicated by number six 
in Table I was used. To ensure soundness large headers 
were carried, and the total weight of the casting was 
21 tons. The particular casting illustrated was used for an 
exceptionally large boring machine, its inside diameter 
being 78 in. 

Another interesting illustration of castings made in this 
foundry is illustrated by Figs. 4 and 5; the former showing 
the mould in course of assembly for the lower half 
of the large headstock shown in Fig. 5. In this instance 
the composition of the metal used corresponded to that 
given by number four in Table I. The total weight of this 
headstock is approximately 26 tons. 

An interesting casting recently produced is illustrated 
by Fig. 6, which represents a large cast-iron core-boring 
bar. The unmachined casting is 47 ft. in length, 22 in. 
diameter, and weighs 19 tons. One or two problems were 
encountered in the production of this casting. Due to its 
extreme length is was impossible to cast the bar on end 


Fig. 4—Positioning of cores in main headstock mould. 
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Fig. 6—Showing a large cast-iron boring bar. It is 47 ft. long, 22ins. diameter and weighs 19 tons. 


because of the lack of headroom in the foundry; even 
with sufficient headroom, however, the pressure exerted 
on the mould when casting on end would have presented 
considerable difficulty. Under the circumstances it was 
necessary to produce the casting in a horizontal position, 
and a brief reference to the production of the mould will 
be of interest it was made by a series of cores forming the 
outer mould, each core being approximately 4 ft. in length, 
with a corresponding internal core of a similar length. 
In order to densen the metal, metal-brick chills were used. 

The mould for this boring bar, shown in an advanced 
stage of assembly, is illustrated in Fig. 7, and in the back- 
ground can be seen a “ Craven-Longden ”’ high-pressure 
drying unit, located to remove any moisture which might 
have accumulated during the time of assembly, although 
the various sections of the mould had been dried in one of 
the stoves. The casting was poured from three ladles, one 
at each end and one near the centre. At each junction of 
the 4-ft. core sections risers were located. The object in 
using chills on this casting was primarily to overcome 
difficulties due to having to cast in a horizontal position, 
as, in such a position, it was futile to use a series of headers. 
The composition of the metal used in this case corresponded 
to that indicated by the mixture number three in Table I. 

Visitors will be particularly interested in other chills 
used for more general work. They are conical in shape, 


Fig. 5— Main headstock casting with the double caps and 
bearing pad seatings in position ready for boring. 


with a diameter at the base of approximately Ijin. The 
bases of these form part of the surface of the mould, 
and they are so arranged that gas and air can readily escape 
through the sand or loam between them at the time of 
casting. Mr. Longden, who is responsible for this method 
of chilling particular surfaces of castings, has had remark- 
able success in their use. The conical chills are very 
adaptable and can be used on any surface. 


The Brass Foundry 


The brass foundry is housed in a separate building, 
60 ft. by 75 ft. It is equipped with one semi-rotary, oil- 
fired furnace of 400-lb. capacity, and eight 200-lb. coke- 
fired pot-pit melting furnaces. The lifting facilities consist 
of one 6-ton crane. This foundry is also equipped with two 
centrifugal casting machines, the largest of which will 
permit of spinning gear blanks and rings up to 36 in. 
diameter and 6in. deep. The composition of metals 
commonly used in this foundry are given in Table II. 

In addition to cast-iron and both brass and bronze 
castings a number of aluminium castings are also used 
which include aluminium silicon heat-treated alloys. 
White-metal alloys are also employed, consisting either of 


Fig. 7—Showing the mould for the boring bar in an advanced 
stage of assembly. 
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the high tin content Babbit mixture, or a lead-base 
composition containing such hardeners as antimony, tin 
and copper. The steel castings used consist mainly of 


TABLE I.—NON-FERROUS ALLOYS. 
PERCENTAGE COMPOSITION. 


Tin. Lead. Nickel. Phos- 
phorus. | Copper. 
Phosphor bronze. 11-00 Nil 0-02 | Remain- 
> to to to der 
Range of alloys .. } 14-00 1-00 0-05 = 
Leaded bronze » 10-00 5-00 Nil 0-01 - 
- to to to 
Range of alloys 12-00 13-00 1-5 0-02 sh 


carbon steels, varying in carbon contents from 0-45°, to 
0-65°,. Additional steel castings included nickel-chrome 
alloy compositions. 

In normal production these foundries provide a variety 
of types and sizes of machine-tool castings ranging up to 
about 40 tons in individual weights in grey cast iron, and 
up to | ton in non-ferrous alloys. Great care is taken to 
ensure soundness and good wearing properties of the metals 
used, and particularly of the machine surfaces which are to 
resist wear. 


A Treatise on Tool Grinding 

A VERY comprehensive composition on grinding practice, 
as applied in the tool room, has been published in a book 
under the above title which covers the ground thoroughly 
and is well illustrated with photographs and diagrams. 
Six sections deal respectively with grinding wheels ; lathe 
and planer tools; cutters and reamers; miscellaneous 
tools—drills, taps, broaches, and the many types of 
chasers ; grinding operations such as surface grinding by 
plain wheel and reciprocating table, and cylinder wheel, 
reciprocating table, plain wheel and rotary table, cyl- 
indrical grinding and internal grinding, tool post grinders 
and lapping ; and the final section consists of useful and, 
in fact, essential data in tabular form—operating speeds, 
rules for calculating speeds, decimal and fractional equiva- 
lents, British standard Whitworth and fine screw threads, 
and B.A. screw threads. 

The first section discusses abrasive materials and grain 
size, a definition of grade and a scale of grades of Car- 
borundum and Aloxite wheels with the identification 
letters or numbers. The various wheels and their uses are 
explained, and one of the most informative chapters is 
that devoted to factors affecting grinding wheel action 
and selection. 

In the next section there is an outline of offhand and 
machine grinding: and a well illustrated section on 
:tandard tools and their angles. The section on cutters 
and reamers is most comprehensive ; it includes general 
instructions and grinding considerations, tables and 
formule, and much really useful information. As with 
the rest of the book, it is well illustrated by photographs 
and line drawings. The information given under miscel- 
laneous tools and grinding operations completes the book 
and certainly makes it fulfil its purpose of being a real 
manual on tool room grinding. 

Copies are available to readers who are interested, and 
applications should be made to the Carborundum Co., 
Ltd., Trafford Park, Manchester, 17, addressing the request 
to the Publicity department. 


New Stampings Factory 

Plans for the new factory for Head Wrightson Stampings 
Ltd., have been passed. The site, which is at Seaton, near 
West Hartlepool, provides for works buildings 250 ft. in 
length and 66 ft. 6in. wide, the superficial floor area of the 
factory being 16,500 sq. ft. Plans have also been approved 
for offices, power and meter houses, welfare facilities, etc., 
with floor area of 4,220sq. ft. A commencement has been 


made on the site, and the factory, which will specialise in the 
production of aircraft and automobile components, is expected 
to be completed and in production in August next. 
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The Kursk Magnetic Company 

For nearly seventy years the geologists of Russia have 
been interested in the phenomenon which has come to be 
known as the Kursk Magnetic Anomaly. Its existence 
was discovered in 1871, during the first geo-magnetic 
survey of Russia, and a professor of the Moscow University, 
E. E. Leist, devoted some twenty years to the study of 
the phenomenon, coming to the conclusion that this de- 
viation from the normal of compasses brought within the 
area was caused by extensive deposits of iron ore some 
1,300 ft. below the surface. With the support of Russian 
industrialists he made two borings, which at a depth of 
over a thousand feet reached cretaceous sands, but failed 
to strike any iron ore deposit. In consequence, Leist’s 
theory was generally discredited, and at the beginning of 
1918 he went to Germany, taking the details of his studies 
with him. 

During the early years of the Soviet regime Lenin’s 
attention was attracted to the problem of the Kursk 
Magnetic Anomaly, and attempts were made to recover 
Leist’s materials from Germany, where they had come 
into the hands of a German industrialist. But the price 
he asked was too high, and the Soviet Government de- 
cided to organise its own research into the phenomenon. 
The task was entrusted to a special commision headed by 
the late Professor Gubkin, and their investigations proved 
that Leist was correct in his assumptions. To-day, it is 
known that in the area of the Kursk Anomaly lie rich 
deposits of heematie-martite ores, the ascertained reserves 
in the small sector so far examined amounting to 348 
million tons. The average iron content of the ore is as high 
as 58°, while the content of injurious elements—sulphur 
and phosphorus—is negligible. This sector by no means 
exhausts the reserves in the area, and undoubtedly further 
research will reveal other deposits. In addition, throughout 
the area of the Anomaly there are unlimited reserves of 
ferruginous quartzites with an average iron content ranging 
from 30 to 45°,,. The total world reserves of iron ore was 
determined at 500,393 million tons in 1938; according 
to the late Professor Gubkin’s estimates, the ferruginous 
quartzites of the Kursk Magnetic Anomaly amount to 
over 200,000 million tons, which is about half the world 
reserves. 


New Deposits of Bauxite in Urals 

New deposits of bauxite, estimated at several million 
tons, have been discovered at the Bogoslov coal mines in the 
Urals, about 25 miles from the famous Red Riding Hood 
bauxite mines. Situated beneath the coal seam, the bauxite 
deposits extend over an area of 1} square miles in a layer 
65 ft. thick. The aluminium oxide content of the bauxite 
is high, varying from 40 to 42 per cent. 


Diesel Locomotives and Railcars 

The second edition of this book contains a wealth of 
information in its more than 200 well-illustrated pages. 
It deals with the advantages of Diesel traction, setting 
these out without prejudice and showing that savings in 
fuel consumption may be offset by higher capital and 
maintenance charges, and are, in any case, influenced by 
local conditions. This is followed by an interesting chapter 
on the development of this form of traction, and a well- 
detailed discussion on the requirements of railway traction. 
Such features as the engine, auxiliaries, and transmission 
systems receive the attention they deserve ; transmission 
systems being sub-divided between mechanical, hydraulic, 
and electrical types. The final section deals with the 
mathematics of resistance, acceleration and speed, and is 
one of the best of its kind that we have read. 

The many graphs and tabulated data are of undoubted 
value, and it is interesting to note that the author has 
compiled detailed statistics of running costs from a large 
number of countries, covering widely varying conditions 
of use, both for locomotives and for Diesel car units 

By Brian Reed. The Locomotive Publishing Co., Ltd., 

3, Amen Corner, London, E.C. 4, 6s. net. 
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Construction and Operation of the First 
German Wide-Strip Mill 


This subject is discussed in Report 145 of the Rolling Mill 
Committee of the Verein deutscher Eisenhiiltenleute,* an 
abstract of which is here given. 


steel production in America and Germany, the main 

demands on the strip are established as follows : 
(1) Accuracy of the section over the whole length of the 
strip, especially in width; (2) small thickness; (3) 
straightness of the strip ; (4) clean, smooth surface without 
scale marks; (5) good mechanical properties, therefore 
temperature after rolling above A, ; (6) heavy coil weights ; 
and (7) high economy of the rolling process. The factors 
influencing these demands mainly are: (1) Arrangement 
of the rolls in the housings; (2) bearings of the roils ; 
(3) diameter and surface of the rolls ; (4) uniformity of the 
rolling temperature ; and (5) arrangement on the housings 
in the rolling-mill plant. According to these demands 
different types of American half-continuous and continuous 
wide-strip mills are compared, and the conclusions drawn 
from these American experiences when developing the 


A FTER a short survey of the development of strip- 


any impediments. The total plant, inclusive of stores 
for raw and finished material occupies an area of 24,000 
sq. yds. The actual rolling mill building is 1,000 ft. by 
65 ft. Each of the three continuous furnaces (rust type) 
is 95 ft. long with a clear width of 18 ft., and has an output 
of 50 tons per hour. The roughing mill has four two-high 
stands with rolls of 34-in. diameter and 57 in. wide. It 
is driven by four three-phase induction motors of 1,400 h.p. 
for the first, and 2,500 h.p. for the other stands. The roll- 
ing speed is invariably 57 in. per sec. for all four housings. 
Special attention is paid to the descaling of the blooms ; 
after each stand an electrically-driven sprinkler blows 
water against both sides of the blooms with a pressure of 
about 850 lb. per sq. in. 

The finishing mill has six four-high stands with working 
rolls of 20 in. and supporting rolls of 42-in. diameter and 
57 in. wide. The distance from stand to stand is 18 ft. 


first wide-strip mill at Dinsluken, in Germany. The It is driven by six direct-current motors of 3,000 h.p., 
fed and controlled by means of mercury-arc-rectifiers. 
Both mills and their auxiliary equipment are controlled 
from bridges over the mills where the necessary switches 
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Fig. 1.—Diagrammatic plan of the wide-strip mill at Dinsluken. 
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mill discussed is a continuous mill which commenced 
working in August, 1937, after a construction time of 
only one year. The monthly output varies from 40,000 
to 60,000 tons, according to the rolling programme. Strips 
and plates of 0-05 to 0-4-in. thickness and 1 ft. 4 in. to 
4 ft. 3in. width are produced. Blooms of 7 to 14} ft. 
long, 3in. to 4in. thick and corresponding width are 
used ; but blooms of 4 in. to 6 in. thickness can also be 
rolled, if the type of the finished products makes it neces- 
sary. The highest speed of the material when emerging 
from the last housing is about 26 ft. per sec. 

The layout of the plant is shown in Fig. 1, and, as will 
be noted, the leading feature in planning the plant con- 
cerned was the continuous flow of the material without 


* Stahl und Eisen, vol. 58, No. 44, 1938, pp. 1225-1238. 


are concentrated, thus limiting the number of men as far 
as possible. For example, only three men are necessary 
for the six operations at the finishing mills. 

The hot bed is 295 ft. long and 59 ft. wide. Electrically - 
driven live rollers transport the finished strips to coilers 
under the floor. The finished coils are removed auto- 
matically from the coilers and over a weighing machine 
transported to a place from where one of the cranes can 
bring them to the stores. Strips of perhaps more than 
(-2-in. thickness go from the hot bed to shears, where they 
are cut to about 40 ft. length. 

Some figures illustrating the amount of work when 
building up this plant, may be of interest: about 2,500 
tons of constructional steel was necessary for changing 
existing buildings and erecting new ones; about 1,300 
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cu. yds. of old foundations had to be blown up and re- 
moved, 61,500 cu. yds. of soil had to be lifted out and 
17,000 cu. yds. of concrete were necessary for the new 
foundation of the plant, the mechanical parts of which 
weigh about 5,000 tons. Also, 3,500 cu. ft. of water are 
min. are necessary for cooling purposes when the plant 
is working at full capacity, and 35,000 h.p. can be con- 
nected to the plant through cables of 56 miles length. 

As will be noted in the accompanying illustration, the 
continuous flow of work is also obtained in the cold- 
working part of the plant. The hot-rolled strip goes first 
through a continuous pickling plant to a welding equip- 
ment in front of the three-stand tandem cold-rolling mill. 
From here it makes its way either through dressing 
machines to annealing, and then through the cold dressing 
mill to the stores, or to the three-stand tandem cold- 
rolling mill to annealing, strip dressing stand, and then to 
straightening and cutting machines. 

Of the three-stand tandem cold-rolling mill only one 
stand is working at present, the two others are planned 
for future extension. The working rolls have a diameter 
of about 18 in., the supporting rolls of 44 in., their width 
being 57in. The mill is driven by a 1,250-h.p. direct- 
current motor with revolutions adjustable from 0 to 880 
per min. According to the very variable rolling programme 
the annealing plant is equipped with different types of 
furnaces : such as shaft as well as hood type with hydrogen 
as protection gas, case annealing according to Lee-Wilson, 
and a tower furnace. Another tower furnace as well as a 
horizontal continuous furnace are in construction. The 
rest of the report deals with the reasons advanced against 
the production of wide-strip and their refutation. 


Carburising Compounds 


We need hardly mention that the basis of surface 
hardening by carburising is the addition of active carbon 
supplied by the decomposition of carbon monoxide from 
solid carburisers. The richness of the carbon monoxide 
can be enhanced by the addition of barium or sodium 
carbonate with the carbon, these being compounds which 
react slowly with carbon and which form oxides which 
act as energisers, producing a more vigorous carbonisation 
as they tend to take up carbon dioxide and give a gas 
higher in carbon monoxide in contact with the steel. It 
would appear that it is this catalytic action of the oxide 
in displacing the carbon monoxide—carbon dioxide equili- 
brium which results in the energising effect. 

The most usually used solid carburisers are made up of 
hardwood charcoal and barium carbonate, pulverised and 
bonded with oil or molasses and shaped into pellets. The 
reason for this shaping is that it keeps the barium carbonate 
in close contact with the charcoal, and avoids the formation 
of dust when dumping, whilst a packing in such form offers 
less resistance to the flow of heat into the charge. 

Preliminary scaling is sometimes avoided by adding oil 
to the solid carburiser as the box is packed, and so dis- 
placing the air in the box by oil vapour before the work 
reaches carburising temperature. 

A very thin and hard surface layer, for rapid box 
carburising, can be produced by the addition of sodium 
or potassium ferrocyanide to the carburiser. This gives a 
skin-hardening by both carbon and nitrogen, but most of 
such cases are produced in a liquid bath. Charred leather 
and bone were frequently used, the latter retaining its 
effectiveness without fresh material additions. These are, 
however, less active carbonisers than the energised charcoal 
type. Fulverised coke is often used, but this, too, is not 
as reactive as charcoal, and is more often treated as a 
diluent. Whilst hardwood charcoal acts as a mild car- 
buriser, ordinary coke and sugar charcoal are almost 
without effect in the absence of an energiser. 

A number of proprietary compounds are marketed, and 
since care is usually taken to ensure uniformity, a reliable 
brand should be adhered to in order that results may be 
uniform. 
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Grinding Cemented Carbides 


THE increasing development and use of cemented carbide- 
tipped tools calls for emphasis of the fact that the grinding 
or regrinding of such tools requires a technique distinct 
from that employed for high-speed steel, and the use of 
special grinding wheels. 

The greater hardness of cemented carbides and their 
tendency to crumble at the cutting edge makes them 
more difficult to grind. The operator has to produce 
economically a clean and sharp-cutting edge, with correct 
rakes and angles, and without hollow grinding that edge 
or checking or cracking the tip. In general, it may be 
said that the carbides suitable for machining cast iron and 
non-ferrous metals offer the least resistance to abrasion, as 
distinct from those used for machining tougher types of 
steel. 

The “ Green Grit wheels made by the Carborundum 
Company have been specially developed for this purpose. 
They are made from a special silicon carbide with open 
bonding, the bonding being varied according to the par- 
ticular operation for which the wheel will be employed. 
An open-type wheel is very fast cutting and has cool cutting 
qualities, the denser type of wheel is not quite so cool 
cutting, but is recommended where the maintenance of a 
particular shape of face is important, as in plunge cut 
form grinding. 

Consideration of the factors affecting grinding-wheel 
action on cemented carbides shows that the harder the 
material the softer and finer the grinding-wheel should be ; 
that the harder and coarser wheel will be needed when a 
greater amount of stock is to be removed; and that the 
better the finish required, the finer the grit size should be, 
especially for off-hand grinding. The more rigidly the tool 
is held, the softer the wheel that can be employed—any 
lack of rigidity causes the tool to “ bump ”’ the wheel, and 
may lead to chipping of the cutting edge ; and, of course, 
the more rigid the holder, the better the finish. 

The wheel should be chosen for coarseness and softness 
relative to the area of the work; the larger the area of 
contact the coarser and softer the wheel—the larger the arc 
of contact, the more danger there is of checking the tip, 
and it should be remembered that the are of contact is 
larger in side grinding, but almost line contact in peripheral 
grinding. Where the side of the wheel is used for grinding, 
the coarser should be the grit, the grade softer, and the 
wheel more open in structure. Generally speaking, peri- 
pheral grinding is faster than side grinding, on account 
of the line contact between wheel and work, and there is 
less chance of localised heat being generated, so that 
cracking and checking the tip are less likely to occur. 
Wide-faced wheels tend more to localised heat through less 
rapid dissipation of whatever heat is generated. 

Detailed recommendations on the use and care of grinding 
wheels for cemented carbides are contained in a new 
publication, ‘‘ Grinding Cemented Carbides with Car- 
borundum Green-Grit Wheels,” copies of which can be 
obtained from the Carborundum Co., Ltd., Trafford Park, 
Manchester, 17—a booklet that is the forerunner of a series 
dealing with recent developments in the application of 
abrasives. 


Vitreosil Electric Immersion Heaters 


THERE are many instances where acid liquors can be 
electrically heated with advantage, as in the case of pickling 
and plating tanks, but to do so the sheath for the heating 
unit must be acid proof, a good insulator and unaffected by 
severe temperature shock, Vitreosil is an ideal material 
for this purpose since it possesses all these properties, being 
completely unaffected by acids, excepting hydrofluoric, 
and, at high temperatures, phosphoric acid, one of the best 
electrical insulators, and possessing a resistance to the effects 
of severe temperature change that is now well known. A 
range of standard Vitreosil heaters by the Thermal Syn- 
dicate Ltd., Wallsend-on-Tyne, is available, full particulars 
of which will be sent on application to that firm. 
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Grain Size of Copper-Nickel Alloys 


By W. F. Chubb, Ph.D., B.Sc. 


A method and technique developed te determine the influence of one constituent 

on the grain size of a series of alloys are described. The influence of small 

amounts of nickel on the properties of copper have been studied and, using the 

method of determination developed, the results show that nickel produces a 
large reduction in the grain size of copper. 


in metals and alloys, two methods are available. 
Firstly, examination under the microscope may be 
employed to determine grain sizes in a qualitative manner, 
but a more precise evaluation is often necessary, and for 
this purpose a quantitative measurement must be made. 
In studying the influences of small amounts of nickel 
on the properties of copper, suitable alloys containing up 
to 0-5°%, by weight of nickel were melted and chill cast as 
1 in. round bars. These alloys were then rolled hot to } in. 
diameter and drawn cold to } in. diameter in two stages 
with intermediate annealing, pickling and cleaning. 


Fi: the determination of the influences of grain size 


Procedure 


For the measurement of grain size a micrometer eyepiece 
in conjunction with any suitable photomicrographic 
apparatus may be used. It is first necessary to calibrate 
the micrometer eyepiece, and for this purpose a standard 
scale giving one millimetre divided into 100 divisions is 
employed. In this way it was found that 500 divisions on 
the micrometer eyepiece adjustment drum were equivalent 
to 29.7 divisions of the standard scale at the magnification 
chosen. Hence, one such division corresponded to 
0.000594 mm., or to 0.594, It will be clear that the 
magnification must be standardised throughout the whole 
of the measurements, including also, calibration, and 
must, of course, be suitably chosen. 

The specimens are then polished as in metallographic 
examination, and etched with a suitable etching reagent 
to develop sharp grain boundaries, the etching reagent in 
this instance being ammonia and hydrogen peroxide. 
After etching, the specimens are mounted in turn on 
the microscopic stage in the usual way. With the 
micrometer eyepiece inserted for use in place of the 
ocular normally employed for microscopic examination, 
the adjustable hair-line of the micrometer is moved 
across the specimen after focusing, and the number of 
grain boundaries cut in passing over a distance correspond- 
ing to 500 micrometer divisions is then counted. There 
may be a certain zero error of the micrometer drum to be 
corrected either by addition to or subtraction from the 
observed reading. Ten measurements are made and then 
averaged, the specimen being moved to a different field 
for each individual measurement. In specimens which 
exhibit a visible variation in grain size this procedure is 
essential, and it is imperative also to select for measure- 
ment fields which include both large and small grains 
otherwise accurately representative averages cannot be 
obtained. In a transverse section, two series each of ten 
determinations are made in directions at right angles to 
one another, and a further series of ten measurements 
is made with polished and etched specimens cut in a 
longitudinal direction. The three average grain-size 
determinations thus obtained are then used for calculating 
the average volume of the grains. 


Results 
The results obtained are given in full in the accom- 
panying table. Graphs illustrating the relationship between 
grain size and atomic percentage of nickel have also been 
plotted. These experimental data show clearly that nickel 
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Graphs showing the relationship between grain size and 
atomic percentage of nickel in copper nickel alloys. 


produces a very large reduction in the grain size of copper, 
a fact which may be confirmed qualitatively by ordinary 
microscopic examination. 

The results quoted in the accompanying table make 
it clear that the influence of nickel upon the grain size 
of copper is immediate, only 0.1% of that element 
being necessary to reduce the grain size to about three- 
fifths of the original value in unalloyed copper. A further 
increase in the nickel content then reduces the grain size 
to about one-third of its initial value, after which a still 
further increase in the nickel content up to about 0-5% 
causes a diminution in grain size to approximately one- 
ninth of the original size in both the low-oxygen and the 
high-oxygen series. 

If these results are examined in closer detail it will be 
seen that in the low-oxygen series the grain-size in the 
three directions of measurement reaches approximately 
the same value with an addition of about 0-3°% by weight 
of nickel and a similar uniformity of linear grain size is 
maintained with further additions of nickel. A like result 
is shown in the series containing higher percentages of 
oxygen, and hence it would appear that at approximately 
0.3%, of nickel the variations in grain size normally ob- 
tained in copper of high purity are completely removed, 
the grain size being at the same time reduced to approxi- 
mately one-fifth of its original value. 
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GRAIN-SIZE MEASUREMENTS. 


Composition, Linear Measurements. | Volume, 


Series Nickel. Oxygen Transverse, } 
Longi- Calculated Ratio. 
Atomic, Weight Weight | tudinal, 
Nil Nil 0-106 21-29 12-32 | 12-17 3,207 1 
O-106 0-086 18-15 9-91 10-16 1845 
4 
= 0-221 0-204 0-067 11-83 9-08 9-20 0-38 
0-328 O-O84 9-22 8-18 8-28 625 o-19 
= 
0-308 0-072 7-39 7-29 7°33 393 o-12 
Nil Nil O-0z¢ 19-08 13-90 14-34 3.803 1-0 
O-115 0-106 0-028 18-46 11-09 | 11-27 2.267 0-60 
x 0-221 O-204 | 12-33 9-27 9-038 1,143 0-30 
= 08 0-015 7-36 7°47 7-39 108 


A comparison of these two series on the basis of oxygen 
contents also suggests that oxygen alone causes a certain 
amount of grain refinement which, however, gradually 
decreases as the percentage of nickel is increased. On this 
basis it may, therefore, be anticipated that oxygen-bearing 
copper will possess slightly higher tensile properties than 
copper of low oxygen content, a fact which has often been 
observed. The influences of high oxygen contents in 
reducing ductility are also well known, and these results 
therefore suggest that any restoration of ductility brought 
about by the addition of nickel is in no small measure the 
result of pronounced grain refinement. In fact, the results 
here obtained clearly show that the amount of nickel 
required to effect these benefits in the present instance 
is approximately 0.3°,, a conclusion which has been 
confirmed by tensile tests. 

The accompanying graphs have been drawn to illustrate 
the relationship between grain size and atomic percentage 
of the added element, and in the case of the high-oxygen 
series analysis of the curve mathematically shows that the 
following exponential equation fits the observed values 
very closely : 

G,—300=—G- e129 
where G equals 2,907, Gz is the grain size at a composition 
corresponding to x atoms per cent. of nickel, and 300 is 
an assumed value for the minimum grain size reached 
in this particular series of copper-nickel alloys. 

As regards the low-oxygen series, the minimum grain 
size is very nearly identical with that of the series con- 
taining a higher percentage of oxygen. Accordingly, 
assuming this to be 300 yw, the following equation has been 
found to fit the observed grain-size measurements with 
reasonable accuracy : 

G,—300—G 
where G is in this instance 3,502. 


In these two equations the constants derived are of 
approximately the same value, being —6.429 for the 
high-oxygen series and —6.463 for the low-oxygen alloys, 
and it may, therefore, be concluded that oxygen as cuprous 
oxide exerts little or no influence on the rate of decrease 
in grain size. 

By extrapolation beyond the limits of composition 
covered by these measurements, it would seem that the 
minimum grain size for these alloys is reached at a com- 
position of approximately 1.5 to 2°, of nickel. Alloys 
of this composition are therefore likely to possess excep- 
tional mechanical properties, particularly as regards 
ductility and shock toughness, a fact which has already 
been reported by Griffiths,’ and by Jones, Pfeil and 
Griffiths.* 


he, Engineering, 1927. Vol. 123 
2 Jones, Pteil and Griffith 


175-477. 


pp 
J. Inst, Met., 1931, Vol. 46, pp. 423-440, 
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Salt Baths 


Fused metal baths have a useful application, as, for 

instance, pure lead, which can be used for tempera- 
tures between 343° and 925°C. in the treatment of steel. 
The lead does not attack the steel or alloy with it, and 
there is the advantage that no atmosphere is present. 
Oxidation of the lead is prevented by covering the bath 
with charcoal. Cleanliness is important, as dirty lead 
will both cling to the steel and decarburise it. 

Such fused baths provide much more rapid heating 
than any medium employing radiation, all sides being 
heated simultaneously. Irregular shapes and thin edges 
are amenable to treatment in lead baths, owing to the 
uniformity of heating and high thermal conductivity of the 
molten lead. 

For temperatures below 343° C., lead and tin mixtures 
can be used, although the lead-tin baths are more likely to 
“wet ” the steel and cling to it. Any such adherent lead 
can, however, be removed by dipping in fused caustic soda. 

Baths using fused salts have a wide application, covering 
temperatures from 150° to 1,285° C., the higher temperature 
being suitable for the hardening of high-speed steels. 
For the lowest temperatures a bath of sodium and 
potassium nitrates, to which additions of sodium nitrate 
have been made, and for slightly higher temperatures the 
sodium and potassium nitrates are used without the other 
addition. But these are strongly oxidising at high tempera- 
tures, and are not generally used for temperatures above 
540° C. At the temperatures used for high-speed hardening, 
sodium and barium chloride mixtures can be adopted, the 
disadvantage in this case being the shortness of life of the 
pot. Internally heated, refractory lined containers have 
been used, but the wear on the refractory has been con- 
siderable. 

In one process for zine plating of steel wire, fused sodium 
hydroxide is used for cleaning the wire before plating, and 
pure sodium carbonate at 850°C. or higher has been 
suggested for combined cleaning and annealing. 

For operation between 592° and 900°C. the most 
frequently used baths are those consisting of sodium 
carbonate, sodium chloride, and either calcium or barium 
chloride. For temperatures between 650° to 815°C. a 
bath of 1/3 sodium chloride and 2/3 sodium carbonate can 
be used ; or } calcium chloride and } barium chloride for the 
range from 650° to 900° C.; and between 592° and 900° C. 
a bath of 1/3 sodium chloride and 1/3 calcium chloride, and 
1/3 barium chloride is effective ; all three of these baths 
being used for heating carbon steel for hardening. 

Sulphate in the commercial chlorides can be eliminated 
by allowing the bath to act on cast-iron chips, and it should 
be remembered that chloride and chloride-carbonate baths 
tend to decarburise at 815° C., this tendency becoming a 
strong action at 870° C. 

Intermittent addition of boric oxide or of sodium 
cyanide minimise or avoid the tendency to decarburisation. 
A sodium-cyanide sodium-carbonate bath can be used as a 
neutral bath for avoidance of decarburising, but sodium 
cyanide is more frequently used in greater proportion, to 
get actual case-hardening. 


New Owners of British Rema 


Edgar Allen and Co., Ltd. have purchased the undertaking 
and goodwill, including patents and patent rights, of the 
British Rema Manufacturing Co., Ltd., and the business of 
this company is now operated from the works of the machinery 
department of Edgar Allen and Co., Ltd., at the Imperial 
Steel Works, Sheffield. The southern technical representative 
of the company, Mr. P. G. Ryder, is now operating from the 
Edgar Allen offices, Artillery House, London, and several 
members ef the technical and sales staff have been transferred 
to the works at Sheffield. 

The British Rema Manufacturing Co., Ltd., as many 
readers know, are manufacturers of pulverised fuel plant for 
cement rotary kilns, boiler and furnace firing, ete., as well as 
a wide range of machines. 


' 
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New Pulverised Fuel Works at 
Brancepeth 


Scientifically prepared under strict laboratory control, pulverised fuel, with the trade 
name of “ Pulverite,”” has been available for some years to a guaranteed specification. 
The gradual increase in the use of this form of fuel has necessituted increased production, 
and these new works at Brancepeth, officially opened by the Secretary of Mines, 
Mr. Geoffrey Lloyd, M .P.,and described in this article, have been erected to meet demands. 


HERE are, naturally, many circum- 

{ stances to which the metallurgist 

must give careful thought when 
contemplating any departure from heating 
conditions as they may exist in his particuar 
furnaces, the most important being the 
effect that any such new method may have 
on his product. In Great Britain, where 
many works produce specialised products 
from their furnaces, it is understandable 
that considerable caution should be exercis- 
ed before any radical change in fuel 
application or furnace design is made. 
For this reason, the experience which has 
been built up in recent years on the applica- 
tion of pulverised fuel is based on the 
secure foundation of steady and careful 
progress. 

Apart from the direct fuel economy and 
the national advantages consequent upon 
the use of coal in pulverised form, other 
definite benefits include reduction of metal 
losses, due to oxidation, increased furnace 
output, accurate control of temperature, 

za greater degree of heat penetration, 

which tends to reduce wear on rolling mill equipment and 
machinery, and ease of storage. One of the main objections 
to the use of this kind of fuel was the impression that its 
use was necessarily dependent on the installation of a 
grinding plant at the works using pulverised fuel. 

In the annual report for 1933 the Secretary for Mines, 
giving figures for the consumption of pulverised coal in 
this country, stated that the capital cost of installing the 
plant has probably prevented a greater increase in the use 
of pulverised fuel by firms who would not feel justified in 
incurring the cost of installing a pulverising plant. He 
considered it of interest therefore to record that towards the 
end of 1933 the first plant of its kind in this country for 
supplying powdered fuel ready for use was opened at a 
colliery in South Yorkshire. The plant referred to is that 
at the Grimethorpe Works of the Standard Pulverised 
Fuel Co., Ltd. Since that time the progress in supplying 
consumers with pulverised fuel of guaranteed specification 
has been such that additional works have become necessary, 
and the increased facilities provided by new works at 
Brancepeth, officially opened by Mr. Geoffrey Lloyd, M.P., 
on June 14, will enable the Company to meet present and 
future demands more easily. 

In his inaugural speech Mr. Lloyd referred to the factors 
of cleanliness and flexibility that had influenced increasing 
competition of fuels other than coal during the last twenty 
years, but stated that one of the most important develop- 
ments in the satisfactory utilisation of coal was the intro- 
duction of pulverised fuel. During the last ten years the 
consumption of pulverised coal in this country had 
increased from 2} million tons to nearly 6} million tons ; 
the increase among power stations was 236°, but in 
general industry only 66°. The metallurgical industries, 
however, showed an increase of no less than 489° which 
was particularly interesting in view of their need for high 
grade fuel and the maintenance of closely controlled 
temperatures during manufacturing processes. 

These plants are operated under strict laboratory control, 


General view of the Brancepeth Works for the manufacture of Pulverite fuel. 


to ensure the production of a high-grade powdered fuel, in 
which consistency, with regard to fineness, chemical 
analysis and thermal value, is rightly considered of primary 
importance. The importance of consistency in any fuel, 
for efficient combustion, is well appreciated, and this finely 
pulverised coal is scientifically prepared to rigorous 
specifications in a form which can be burned with equal 
cleanliness, convenience and efficiency as oil fuel. It is 
perfectly safe in use and stable in storage, and can be used 
in furnaces with equal regulation of temperature and 
flexibility of control to oil or gas, but at considerably lower 
cost per heat unit. In the form of “ Pulverite,” it is 
delivered to works in tank vehicles by road or rail, from 
which it is discharged pneumatically through a pipe into 
the consumer’s bunker with equal mobility, cleanliness 
and convenience to liquid fuel. 


The Brancepeth Works 


The Brancepeth works, which embraces many interesting 
features, is designed for the accommodation of two produc- 
ing units, each with an output capacity of 1,250 tons of 
Pulverite per week, but only one unit has been installed 
at present. As stated previously, these works are the second 
to be erected in Great Britain by the Standard Pulverised 
Fuel Co., Ltd., for the manufacture of Pulverite fuel. The 
first works erected by the Company are the Grimethorpe 
works, situated near Barnsley. 

The raw coal, which is specially screened and washed, 
is taken from the colliery washery by an inclined conveyer 
to the 600-ton raw coal storage bunker. The wet raw coal 
is withdrawn from the base of this bunker by a rotary table 
feeder, and is carried by a second belt conveyer into the 
works ; from the wet coal bunker it is fed by a rotary 
feeder into the coal dryer. This dryer is of the Ruggles- 
Coles double-tube type, and consists of an inclined rotating 
drum 30 ft. long and 5 ft. in diameter. A gas furnace at 
the feed end generates the required heat for removing the 
free moisture from the coal as it passes slowly down the 
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600-ton raw coal storage bunker, with cross conveyer into 
works. 


rotating dryer. During the process the temperature is 
automatically controlled, and the temperature of both the 
exit gases and the coal are continuously recorded on 
thermograph charts. 

The dried coal passes on to the cooling conveyer, which 
consists of a slow-moving wide belt over which the coal is 
spread in a thin layer; this gives the dried coal, which is 
warm on leaving the dryer, a period of cooling by exposure 
to atmosphere, where it is also visible to the operator. 
(in leaving the cooling conveyer the drying process is 
completed and the dry coal is then elevated into the dry 
coal storage bunker, where it remains until withdrawn into 
the pulverising room. 

The Pulverising Room.—The dry coal is withdrawn from 
the dry coal bunker by a chain feeder, which passes through 
the wall between the drying and pulverising room, and 
discharges it into the ball-mill pulveriser, where the coal 
is reduced to powdered form. The main pulveriser is of 
the ball mill air-swept type, and consists of a rotating 


steel drum carrying 8 tons of balls and driven by a 150-h.p.- 


motor. Special classification arrangements are provided at 
the discharge end of the pulverising mill in order to ensure 
that the finished product is maintained to a consistent 
and accurate specification of fineness. 


General view of pulverising room, showing ball 
mill and fuel classification equipment. 


Initial classification is effected in the primary separator 
in the air circuit from the mill, the product from which 
is deposited into a large cyclone collector. The coarse 
particles rejected from this separator are removed from 
its base by an elevator and are then subjected to a further 
classification through two rotary mechanical separators. 
Here the bulk of the fine coal particles are removed, and 
the material which is too coarse for inclusion in Pulverite 
fuel is conveyed back to the feed end of the mill for further 
grinding. It is noteworthy that the whole system is kept 
under negative pressure, which prevents any tendency for 
dust to escape from any part of the plant. 

Service Bunkers.—The finished Pulverite fuel is carried 
from the classifying equipment by two elevators, which 
pass through the walls on either side of the building and 
discharge the fuel into the 150-ton road and rail service 
bunkers, respectively. These bunkers are specially designed 
with telescopic filling arrangements, by which the road 


Road service bunker, from which the finished Pulverite fuel 
is loaded into road tank vehicles for despatch to consumers. 


Coal dryer and drying room, where the moisture is removed 


from the raw coal prior to pulverising. 
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and rail tank vehicles can be filled rapidly and cleanly 
with fuel for transport to consumers. The road tank 
vehicles carry 6 tons of fuel each, and the rail tankers 
15 tons. 

Graded Producis Room.—For the manufacture of special 
grades of powdered coal, separate equipment is provided 
in the graded products room. This consists of a ring-roll 
mill and special classifier, by which the degree of fineness 
of the product can be accurately regulated. The dry coal 
is conveyed from the drying room to a dry coal storage 
bunker in the graded products room, and the finished 
product is collected into bins, each of which is fitted with 
bagging equipment at its base. The products of various 
grades are packed into four-ply paper sacks, containing 
about 1 ewt. each, and are then stacked, in accordance 
with their classification, in the bag store. 

The remaining section of these works embraces a garage, 
which is equipped for the reception of road and rail tank 
vehicles, and houses also the offices, works mess-room, 
central heatirg plant, stores, etc. 

The works embodies all the latest-known developments 
in the art of producing consistent powders, and is specially 
designed to conform with the safety regulations recently 
introduced by the Home Office regarding the use of 
machinery for the drying and pulverising of coal. The 
product is prepared to rigid specification, and is despatched 
as a standard fuel ready for use without further treatment. 
Manufactured within very close limits of specification as 
regards analysis, ash, moisture, calorific value and fineness, 
it represents the highest grade of pulverised fuel produced 
in this country. 
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Graded products room, where powdered coals of 
varying specifications are produced 


Silicon Carbide Additions Cast Iron 


should be made and their nature is of importance 

to foundrymen. The results of an investigation by 
J. A. Bower* on the changes in microstructure produced 
by the addition of silicon carbide to cast iron are therefore 
of interest, as the addition of silicon and carbon in the 
form of silicon carbide produces certain results which do 
not appear to be duplicated by ordinary silicon and carbon 
additions. The investigation resulted from it being found 
experimentally that silicon carbide additions had a marked 
effect upon the graphite structure and physical properties 
of cast iron so treated. 

When granular sodium carbide was added to a ladle of 
of molten iron, a vigorous exothermic reaction was found 
to take place, which presumably resulted from the de- 
composition of the silicon carbide and the alloying of the 
nascent silicon and carbon with the iron. In adding silicon 
carbide to the cupola, temperature increases of 75 to 150° 
F. were observed as compared with normal practice. 
Most of the silicon was consumed during this reaction, 
especially when the charge was high in scrap, and there 
was also a vigorous scavenging or deoxidizing action. 
Such a reaction was not produced by ferro-silicon, as in 
this alloy the silicon is already alloyed with the iron before 
it is introduced into the scrap. 

Regardless of the mechanism of the reaction between 
the silicon carbide and the iron, tests over a period of 
several years showed improved physical properties, better 
machinability, and certain desirable changes in micro- 
structure over corresponding untreated irons made from 
higher percentages of pig iron. These results were obtained 
not as a result of a systematic research investigation, as 
the nature of the reaction with silicon carbide necessitated 
large scale operations and slagging conditions that could 
not be obtained with laboratory melting, but by treating 
more than 100,000 tons of cast iron produced in various 
foundries. The irons were for the most part cast under 
regular cupola melting conditions in large foundries, others 


4 es problem of additions to cast iron and when they 


* Metals and Alloys , 1939, Vol, 10, No. 1, pp. 8-12; No, 2, pp. 59-63. 


were small-scale tests, while a few were melted in the 
laboratory. The irons treated ranged from 100°, scrap to 
high test iron and from remelted malleable scrap made 
from high phosphorus pig iron. As the experiments were 
carried out on a commercial scale, the irons treated were — 
used for the production of good castings. 

As a result of adding silicon carbide to cast iron on a 
commercial scale, hundreds of specimens of all types of 
cast iron were made available for micrographic examination 
and for studying the microstructure of cast iron in relation 
to its physical properties. In general, it was found that in 
irons low in phosphorus, a charge that would normally 
result in a white iron, when treated with about 1°, of silicon 
carbide, produced a machinable grey iron having a tensile 
strength of over 18 tons per sq. in. Silicon carbide ad- 
ditions to irons with an intermediate phosphorus content 
and with a high phosphorus content rendered them more 
easily machinable without sacrificing their tensile strength, 
deflection, and hardness. 

The machinability of cast iron involves so many vari- 
ables that it was found difficult to correlate this property 
with microstructure. As the result of examination of 
untreated grey irons having a medium phosphorus content, 
it was concluded, however, that iron carbide itself was not 
the cause of hard spots, even in a poorly machinable iron 
and that such spots in most grey iron castings consisted of 
phosphide or phosphide-carbide complexes. The dis- 
tribution of hard constituents with respect to the graphitic 
structure, and not the total quantity of hard constituents 
was the chief criterion of machinability. The problem was 
to break up this hard network of constituents with the 
minimum amount of softening and graphite growth, and 
this was accomplished by the addition of silicon carbide as 
shown by the micro-examination of many specimens of 
grey cast irons so treated. 

As silicon carbide was found to break up the phosphide 
carbide network in ordinary grey cast iron, it was con- 
sidered that this material would be effective in improving 
the properties of cast iron high in phosphorus. In high 
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secure satisfactory machinability, to coarsen the graphite 
considerably, and this coarsening of the graphite may 
result in a weakened structure and a type of porosity 
designated as internal shrinkage in which iron dendrites 
occur in what apparently are voids, a phenomenon which 
has an appearance similar to piping in a cast ingot. By 
treating a high phosphorus iron with silicon carbide, it 
was found possible to take advantage of the hardness and 
increased wear-resisting properties of the higher phos- 
phorus content and to secure satisfactory machinability 
by breaking up the phosphide carbide network by means 
other than decidedly coarsening the graphite. As an 
additional hardener steel scrap was added to the high 
phosphorus pig or scrap, and micro-examination of com- 
parable sections, one with the usual type of charge and 
the other with a harder charge treated with silicon carbide, 
showed the beneficial results obtained by the latter 
additions. 


International Foundry Congress 


(Continued from page 72) 


The basic patent granted to the German engineer, Otto 
Briede, in 1910, made it possible for the centrifugal process 
to be applied successfully to the economic manufacture of 
pipes on a commercial scale, after repeated attempts after 
the Great War, although de Lavaud succeeded in producing 
long pipes by centrifugal casting as far back as 1912. 

Pipes are made in two large German works, using water- 
cooled moulds by the Briede-de Lavaud process and to 
avoid subsequent heat-treatment of such pipes a variety 
of linings have been tried for the moulds. Heat-treatment 
is avoided in other German works by centrifuging in 
sand-lined moulds. 

With the aim of producing castings of the maximum 
density and resistance to wear, German engineers have 
adopted centrifugal casting extensively for cylinder liners 
during the past few years, and have applied this process 
also to brake drums and composite castings. The latter 
has given promising results as various types of steel or 
steel and cast iron have been bonded in one piece. Rolls 
have also been centrifugally cast from a diversity of metals. 

The author deals thoroughly with the essential subject 
of uniform cooling and states that in the Schwietzke works 
at Diisseldorf, successful centrifugal castings have been 
made in copper, brass, red brass, bronze, special brass, 
nickel bronze, aluminium bronze, Monel metal, Silumin 
and other alloys. 

Non-ferrous pipes are made in Germany up to lengths 
of more than 30 feet and in diameters up to 50 in. ** Splash- 
ing and many other difficulties had to be overcome, and 
the insertion of thin copper sheets in the moulds was 
found to make possible the production of smooth and 
dense pipes. A series of different centrifugal casting pro- 
cesses have now been evolved for the manufacture of all 
kinds of non-ferrous castings such as gear wheels, ring 
plates, tuyeres, plates, etc. 


Radiography in Iron and Steel Founding 


F the two modern industrial applications of radiology 

—the examination of the crystal structure of 
materials in the form of X-ray diffraction, and the examin- 
ation of internal soundness by both X-ray and gamma- 
rays—the author of this paper, Mr. F. W. Rowe, B.Sc., 
deals with radiography for inspection purposes. 

He deals with the historical aspect from the report of 
Francis Hauksbee to the Royal Society in 1705, to the 
continuation of Hauksbee’s work by Abbé Nollet in 1753 
and William Morgan's Paper before the Royal Society in 
1785, to the present day, and points to 1912 as the year 
when the Coolidge tube made possible serious efforts to 
apply X-rays to industrial purposes. The principles of 
X-ray generation are dealt with in detail, and there is 
much information on visual inspection by fluoroscopy and 
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and radiographic inspection by both X-rays and gamma- 
rays. 

The paper is illustrated with photographs of the modern 
300-kw. plant in the Penistone works of David Brown 
and Sons, Ltd., and with details of equipment, showing the 
method of working and radiographs of iron and _ steel 
castings of various shapes and sizes. These specimens 
include a cast-steel cylinder which was found to have a 
leak in service, a crosshead casting, a box-shaped steel 
casting which showed a hot tear, a rear spring bracket in 
which shrinkage cavities by the bosses were indicated and 
the casting was made sound by chilling the bosses and 
moving the position of the runner, a small valve body, 
and a nozzle box. The author asserts that radiography 
may be used as a valuable means of developing foundry 
technique, in addition to being a non-destructive method 
of inspection. 


Influence of Repeated Melting on the Properties 
of Light Alloys 


ig is suggested that the inferiority of remelted material 

that is often experienced is due to the use of scrap of 
an unknown composition, or to bad melting practice, 
rather than to the remelting itself. The authors of this 
paper—M. Hajek and J. Koritta—describe the study 
which they have made of the influence of repeated melting 
on four aluminium casting alloys (aluminium-copper ; 
aluminium-copper-zine ; aluminium-silicon-copper ; and 
aluminium-silicon-magnesium as cast and heat-treated), 
the alloys being melted in coke-fired Morgan furnaces in 
graphite crucibles. 

It was found that if remelting was carried out under 
carefully controlled conditions, it did not show any ap- 
preciable effect on the tensile strength and/or elongation 
of the castings. All tests were carried out under normal 
foundry conditions and no fluxes were used. 

The authors distinguish between material originating 
in the foundry itself, in the form of runners, risers, rejects 
and other foundry scrap, and material purchased from 
outside sources. A valuable inclusion is a table which 
shows in graphical form those alloys which can be melted 
together, those which can only partially be melted to- 
gether, and those which must not be melted together— 
the combinations covering 17 different alloys. 


Defects in Electrically Melted Chilled Rolls 


HIS paper is of a decidedly practical nature and 

relates to problems of immediate interest to the 
foundry. The author, Dr.-Ing. Franco Bondi, describes 
cases such as may be dealt with in everyday practice. 
Whilst he points out that cost of erection and operation 
have resulted in the casting of chilled rolls melted in the 
electric furnace not being widely adopted, he stresses the 
advantages of this system, particularly the possibility of 
maintaining unvarying composition, which is always 
controllable during the operation either by chemical 
analysis or by testing the variations of the hardness of 
bath samples. 

The paper alludes to the disadvantages as well as the 
advantages and summarily gives some characteristic 
indications of the operation and conduct of this method 
of melting. Consideration of the effects encountered in 
the course of several years of production is made, with 
special reference to the casting of rolls having a body up 
to 1400 mm. in length and 560 mm. diameter. These 
defects are grouped in five classes, characterising the 
defects most commonly met in the production of cast 
iron in the electric furnace—(1) explosions during pouring, 
(2) cracking, (3) cavities and irregular surface of the body 
of the roll, (4) brittle necks, and (5) eccentricity and vari- 
ation in hardness. 

The causes and possible remedies for each of these 
defects are indicated, setting forth the points of view 
which are confirmed by current practice, 
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Business Notes and News 
Sheffield Honours Her Sons 


The news that Sheffield had conferred the freedom of the 
City on two of her sons, whose metallurgical fame extends 
far beyond the confines of their own country, will have been 
a source of pride to a great number of people throughout the 
country, to whom the recipients of this honour are only known 
by their names. 

The honour was conferred upon Mr. Harry Brearley and 
Sir Robert Hadfield in the Sheftield Council Chamber on June 
6. As is well known, Mr. Brearley made the discovery of the 
stainless properties of stee! containing chromium, which has 
revolutionised the Sheffield cutlery irdustry and made possible 
the range of stainless steels now available for a wide diversity 
of purpose. In 1920 the Council of the Iron and Steel Institute 
honoured him by presenting him with the Bessemer Medal 
for his outstanding contribution to metallurgy. 

Sir Robert Hadfield has made many contributions to research, 
the most outstanding being his discoveries relating to mangan- 
ese steel. Among his many awards and decorations from almost 
every country is included the Bessemer Medal, awarded to him 
in 1904. 

In receiving the honour, Mr. Brearley made a characteristic 
reply and described himself as only one among many striving 
to effect progress in the steel industry, and he paid a tribute 
to the men in the works to whom he considered he was largely 
indebted. Sir Robert was too ill to attend, and Lady 

Hadfield represented him. In a letter of appreciation, he said 
he had received many tributes during his long career but none 
he valued more than this honour from his native city. 


New Electrode Plant at Niagara Falls, N.Y. 

Great Lakes Carbon Corporation, recently organised under 
the laws of Delaware and controlled by the same interests as 
Great Lake; Coal and Coke Company of Chicago, Illinois, 
announces the immediate construction of a carbon-electrode 
plant. 

Amorphous carbon and graphite electrodes in all the com- 
mercial sizes will be manufactured at this plant to be erected 
at Niagara Falls, New York. Construction and operation 
will be under the direct supervision of Mr. B. E. Broadwell, 
formerly general manager of the Republic Carbon Corporation 
and a recognised leader in the industry. The plant will be an 
extensive one of advanced design requiring several months for 
construction. It will be built on a 15-acre site just outside 
the Niagara Falls city limits, and when completed will employ 
approximately 150 men. 


Gas Developments 

Further extensions of the gas grid are being made in the 
West Riding of Yorkshire in the scheme undertaken by the 
United Kingdom Gas Corporation, together with a number 
of collieries and other gas undertakings. In this scheme the 
gas is made at the pithead, and by reducing transport costs 
large quantities of gas for industrial and domestic purposes 
will be available. Four coke-oven plants are already in 
operation at pitheads at Glasshoughton, Whitwood, Robin 
Hood, and Featherstone, and a new coke-oven plant is being 
built at Hemsworth Colliery. 

In war-time, fuel oils would be diverted for military purposes, 
and gas would be used more freely for industrial purposes. 
Indeed, it is quite possible that, with greater facilities, gas 
may be used as a fuel for motor vehicles. Experiments 
carried out by Birmingham Corporation show that 90°, of 
the petrol engine power output is obtained when using gas. 
The use of nickel-chrome-molybdenum steel storage cylinders 
have reduced the problem of weight, by enabling gas at higher 
pressures to be carried. In any case, the weight is less than 
that of petrol for an extended journey, and there are possi- 
bilities for considerable progress in the use of gas for this 


purpose. 


FOUNDRY MANAGER wanted London area capable taking 
control of cast iron and aluminium foundry specialising in Pistons. 
Extensive experience die and sand casting in silicon, Y, and R.R.53. 
Must be qualified take full charge planning completely new cast 
iron foundry. Must have first-class record proving ability forincreased | 
outputs and reducing scrap. Sound theoretical knowledge as well 
as practical experience. First class prospects. Age limit 45. Write 
giving full details of experience and salary required to General | 


METALLURGIA 


Manager, Box No. 102, METALLURGIA, 21, Albion St., Manchester 1. | 


Supplementing Holiday Pay 


The importance that holidays have now acquired in the 
industrial world was well illustrated at the recent meeting 
of the National Savings Assembly of the National Savings 
Movement, held at Blackpool. A main feature of the agenda 
was the importance given to the question of saving by industrial 
workers in order that they might supplement their holiday 
pay. Mr. Joseph Jones, formerly President of the Miners’ 
Federation of Great Britain, and now a member of the Coal 
Commission, was present, and dealt with the topic from the 
standpoint of the mining industry. Mr. Jones spoke with 
much approval of the facilities which the National Savings 
Movement offered both to employers and employed in con- 
nection with holiday saving, and said that those facilities 
were both timely and valuable. 

The movement provided special facilities for any employers 
who wished to accumulate funds for holiday pay allowances 
by putting the money away outside the ordinary funds of 
the firm. This could be achieved by the setting up of a 
National Savings Holiday Pay Club into which employees 
put their own personal savings. Another very useful facility 
was the National Savings Club, through which large numbers 
of employees in many industries were already saving week 
by week to have something extra by them for the holiday 
period. 


Mallory Metallurgical Products Limited 


An arrangement has been concluded whereby Johnson, 
Matthey and Co. Ltd. have acquired a controlling interest in 
Mallory Metallurgical Products Ltd., and the offices of this 
company have been removed to those of Johnson, Matthey 
and Co., Ltd., 78, Hatton Garden, E.C.1. A new factory is 
being erected at Wembley for the production of the Mallory 
range of Elkonites and copper alloys for use as electrical 
contacts, switchgear components and resistance welding 
electrodes, and it is intended to develop the sales and service 
organisation along more effective lines in conjunction with 
Johnson, Matthey and Co., Ltd. 

Mr. 8. 8S. Moore Ede and Mr. A. B. Coussmaker, directors 
of Johnson, Matthey and Co., Ltd., have joined the board of 
Mallory Metallurgical Products, Ltd., and Dr. L. B. Hunt 
continues to act as technical manager of the company. 


Avoidance of Double Taxation 


Concern at the delay in concluding the Anglo-French 
negotiations on double taxation (by which the same income is 
taxed by both countries) is expressed in a letter sent to the 
Chancellor of the Exchequer, by Mr. Guy Locock, director 
of the Federation of British Industries. It is pointed out 
that negotiations with the object of arriving at an agreement 
between this country and the French Government for the 
avoidance, in certain circumstances, of double taxation have 
been going on for a number of years. Many British firms with 
branches or subsidiaries in France have tax assessed, but held 
in suspense. 

It appears that the French Government finds itself able to 
conclude agreements with other countries for the avoidance of 
double taxation, but not with this country. Quite recently 
it was reported that further discussions were taking place 
between the United States of America and France on this 
question. Mr. Locock asks if there are any further steps that 
can be taken by Great Britain to hasten the outcome of the 
Anglo-French negotiations. 


Personal 


Mr. F. Samuelson has relinquished the post of engineer and 
manager of the British Thomson-Houston Company's Turbine 
Department after over 42 years with this company. He was 
appointed to the board of directors of the company in 1934, 
and will retain his seat on the board, which his services will 
continue to be available to the company in a consultative 
eapacity. 

Mr. R. H. Collingham has been appointed engineer of the 
Turbine Department in succession to Mr. Samuelson. He 
has been associated with B.T.-H. turbine developments for 
the past 31 years, and was Mr. Samuelson’s chief assistant. 

Mr. K. R. Hopkirk has been appointed engineer of the B.T.-H. 
Turbo-alternator Department in succession to the late Mr. 
H. W. Taylor. Mr. Hopkirk has been associated with the 
company’s turbo-generator design since 1920, having been 
principal assistant for the past I1 years, 


85 
= 
| 


86 METALLURGIA JuNE, 1939 
ALUMINIUM. GUN METAL. SCRAP METAL. 
98/89% Purity .......... £95 0 9 *Admiralty Gunmetal Ingots Copper, Clean ........sceees £36 0 0 
£67 0 0 0 0 
ANTIMONY. *Commercial Ingots ....... 4710 0 — 

52 0 (0 lin. dia. and upwards... Ib. 0 0 11 35 0 

Solid Drawn Tubes ...... lb. O O 114 Grown Bars............ £12 5 0 as 
Bresed Tubes ........... @ 1 BRE 0 0 

*Extruded Brass Bars ..... 0 O 4 12 5 0 Iron— 

COPPER. Crown Bars............ 12 5 0 Cl ‘ Co 3 0 

Standard Cash £42 6 O Hoop: 13 12 6 Steel Turnin ee 312 6 
Best Selected ............ 47 10 Crown Bars............ 125 0 
78 0 Unmarked Bars ....... = iron Borings— 

4815 0 Nut and Bolt Cleveland — 
Solid Drawn Tubes ...... lb, O 1 13 12 6 
razed Tubes ........... ~ @ 1 Ol & SPELTER 

FERRO ALLOYS. ate 1312 6 £l0 5 0 
tTungsten Metal Powder, PHOSPHOR BRONZE. English 15 15 0 
nominal ....... Ib. £0 4 9} *Bars, “ Tank” brand, 1 in. 14 5 O 

{Ferro Tungsten® nuuinal , 0 4 8 dia. and upwards—Solid Ib. £0 0 11 Re-melted ............+.+++- 1410 0 
Ferro Molybdenum _,. © 410 | *Cored Bars 
Ferro Chrome, 60-70% Chr. » 0 O11} STEEL. 

60% Chr. 2-ton tSheet to 10 W.G. ........ and Tank Plates, 

ots or up. Scotland. 

2-4% Carbon, scale 12/- North-East Coast ......... 10 10 6 
per unit ton 3415 O (+Pubes 6 Midlands 10 10 6 
< |4-6% Carbon, scale 8/-— 0 1 3. Boiler Plates(Land)Scotland.. 11 8 0 
per » 24 5 0 +10%% Phos. Cop. £33 above BS. ” » (Marine) 
=\68 Carbon, scale 7/6 os 415% Phos. Cop. £38 above B.S. ” » (Land), N.E.Coast 11 8 0 
S| per unit ............ » 23.15 +Phos. Tin (5%) £32 above English Ingots. ” (Marine) 

4 810% Carbon, scale 7/6 PIG IRON : Angles, Scotland ............ 10 8 0 
\ » 2315 North-East Coast .... 

fined, broken in small Hematite M/Nos. ........ | 1 8 O 

pieces for Crucible Steel- Foundry No. 1 6 0 6 910 0 

work. Quantities of] ton Coast 518 0 Fishplates 13 10 0 

or over. Basis 60% Ch. lO ee 913 6 

Guar. max. 2% Carbon, Hematite No. 1 .......... 6 0 0 — Sheffield— 

scale 12/6 per unit... ,, 37 0 0O Foundry No. 1 Creeescenes 2 3 0 Siemens Acid Billets....... 1010 0 

Guar. max. 1% Carbon, ” Hard Basic .. £810 Oto 10 0 0 

le 13/- » INO. Medi Basic, £7 12 

scale 13/— per unit .... ,, 49 0 FOrge 418 0 11 15 0 
{Manganese Metal 97 98% F No. 4 418 0 

tMetallic Chromium ....... » Foundry No.3.. 5 1 © Seotland, Sheets 24 B.G. 1415 0 
§Ferro-Vanadium 25-50%... 014 0 516 
§Spiegel, 18-20% ......... ton 11 HIGH-SPEED TOOL STEEL. 

age Forge No. 417 6 Bars 14% Tung- 

Basis 10%, scale 3/- Foundry No. 3 ........... lb. £0 3 

per unit nominal .... ton 10 5 0 Derbyshire Forge eee peeecese 4 18 © | Finished Bars 18% Tung 

20/30% basis 25%, scale 9 Foundry No. 1... 5 4 0 prem 0 310 

3/6 ver unit 2 0 0 Foundry No. 3.. | 
besis 45%, scale West Coast Hwmatite 612 0 
45/50% basis Round and Squares, }$ in 
5/— per unit ........ 12:10 | 611 0 , 003 
70/80% basis 75%, scale SWEDISH CHARCOAL IRON fin. to ..... 
7/- per unit ........ » 17 0 0 AND STEEL. Round and Squares, 3in... ,, 0 0 4 

90/95% basis 90%, scale ; Export pig-iron, maximum per- Flats under iin.xjin.... , 0 0 3 

10/— per unit ....... » 30 0 0 centage of sulphur 0-015, of 
§Silico Manganese 65/75% phosphorus 0-025. 

Mn, basis 65% Mn .. ,, 15 15 0 Per English ton ........ q Kr.160 TIN. 

§Ferro - Carbon Titanium, Billets, single welded, over 0-45 Standard Cash.............. £22515 0 
_ 15/18% lb 0 4 Carbon. 225 15 
Ferro Phosphorus, 20-25% ton 22 0 0 Per metric ton ......... Kr.335-385| Australian .................. — 

§Ferro-Molybdenum, Molyte lb. 0 4 9 Per English ton .. £17 11 3/£20 3 9 Eastern ...............00055 232 0 0 

§Calcium Molybdate ....... » 0 4 7 Wire Rods, over 0-45 Carbon. Tin Plates 1.C.20 x 14 box.. 1 0 3 

Per metric ton ......... Kr.375-405 
FUELS. Per English ton .. £19 12 2/£21 4 9 ZINC. 

Foundry Coke— Rolled Martin Iron, basis price. English Sheets .............. £29 0 0 
£118 0/£2 1 6 Per metric ton ......... | 18 0 
Scotland......... £110 O/£115 O Per English ton .. £12 1 2/£13 2 2 Battery Plates.............. — 

114 6 Rolled charcoal iron, finished 
urnace e— bars, basis price. 

Scotland......... £1 5 O/£1 7 6 Per metric ton ......... Kr.360 LEAD. 


+ C. Clifford & Sons, Ltd., June 12, t Murex Limited, June 12. 
Buyers are advised to send inquiries for current prices when about to place order, 
| The prices fluctuate with the price of Tungsten 


* McKechnie Brothers, Ltd., Juns 12, 


Subject to Market fluctuations, 
§ Prices ex warehouse, June 12, 
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Sole Producers and Proprietors ofthe, Trade Mark “MAGNESIOM LEKTRON LIMITED, Works, near Manchester d Man ‘ 
LING . MET Northey Road, Foleshill, eT NG ALUMINIUM CASTING (1903) D, Birmid- 
j. STONE & COMPANY Beptora ‘London, S.E.14 Sheet, Extrusions, Tubes: JAMES BOOTH & 
“Suppliers of Magnesium and Metal for the sh Empire: AL i . LIMITED, Abbey House, 
T.G.S. 


38 METALLURGIA JunE, 1939 


CARBURISING AND HEAT TREATMENT FURNACES 


We can supply heat-treatment 
furnaces including such 
features as metal recuperators, 


heavy insulation, capstan 
wheel operated door gear, 
etc. 


The illustration shows a walk- 
ing beam conveyor furnace 
employed in automobile work. 
It has heating, soaking and 
cooling zones each under 
separate automatic tempcre- 
ture control. 


BRAYSHAW FURNACES TOOLS LIMITED BELLE VUE 


have an international appeal 
knowing no bounds of language. 


They tell their story quickly and convincingly 
—lf they are good pictures. 


We have specialised in engineering subjects 
for many years and our artists appreciate 
the engineers’ outlook. They can put life 
and action into otherwise dull and un- 
interesting photographs in a manner that 
pleases the eye without offending the 
engineers’ sense of correctness. 


For your next photographs and drawings 
INDUSTRIAL ART of machines, plant etc., consult, without 
SERVICES LTD obligation, 
21, ALBION ST. 
GAYTHORN INDUSTRIAL ART SERVICES LTD 
MANCHESTER. 


& Telephone CEN 2574 


Be 
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See our illustrated book—" Damaxine 
Phosphor Bronzes “—free on request. 
ge? 
THE MANGANESE BRONZE «BRASS CO, LTD, 


ofS HANDFORD WORKS, IPSWICH 


TELEPHONE 2127 
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Page Page 
; The Laboratories of the Société First Report on Refractory Materials 62 
: Anonyme pour Il'Industrie de The International Foundry Congress 63-72 
: l’Aluminium, Neuhausen, Switzer- Organised by the Institute of British 
; land. By Prof. Dr. A. von Foundrymen, under the auspices of 
: Zeerleder ‘ . 47-50 the International Committee of 
; Since 1886, when real progress i in Foundry Technical Associations, 
IN y Ol IR the development of aluminium can this Congress, held in London, 
be said to have commenced, the labor- attracted many hundreds of delegates 
atories of this Company have con- from European countries, the United 
tributed to the progress so far States, and from many parts of the 
achieved with this metal, and recent British Empire. 
developments in these laboratories, Post Congress Works’ Visits .. 73-76 
are described in this article. The arrangements for this tour are 
Correspondence 52 detailed, and an example of the 
Developments in Elec tric Billet Heat- efforts to make the visits of delegates 
in Furnaces for Extrusion Presses. interesting and informative is given 
: By Dr.-Ing. H. G. Lindner . . 53-56 as a result of a preview of one of the 
Some difficulties encountered in the works included. 
extrusion of aluminium and light Construction and Operation of the 
alloys have been overcome by the First German Wide-strip Mill 77-78 
billet Carburising Compounds 78 
furnaces, The development of these Grain-size of Copper-nickel Alloys. 
furnaces is discussed. By W. F. Chubb, Ph.D., B.Sc... 79-80 
Fuels for Heat-treatment Furnaces. 7 A method and technique developed to 
By Wm. Ashcroft 57-58 
determine the influence of one con- 
This article is concerned with ‘differ- 
forme of and as stituent on the grain size of a series 
of alloys are described. 
means for producing heat required Sow Week t 
Industrial Management and _ Pro- described 
éuction Control. Part VIII. By . 
You will then F. L. Meyenberg 59-62 pulverised fuel is manufactured 
The Hollerith system of wage ‘book. under strict laboratory control. The 
roduct is prepared to rigid speci- 
be a ing is described, and in order to pr : ‘ 7 
able to re render the description more useful ned 
to the practical man, the author not oa lard fuel ready for use without 
fer to contents only shows the system but its appli- S wrtner Grentment. — 
cation to a particular case, from Silicon-carbide Additions to Cast 
which it is seen that the system Iron... .. 8: 
of Pp reviou Ss embraces the whole organisation of Business Notes and News 85 


issues easily. 
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RTER 


Local All 
Surface wearing 
Hardening parts 
with can 
Precision be 
(patented) Shorterised 


SHORTER PROCESS CO. Ltd. 
Savile Street East, Sheffield 4. 


AMSLER 
TESTING MACHINES 


Unequalled for rapid and accurate testing, 
for ease of operation and for low 
maintenance costs 


T. C. HOWDEN & Co., 
5 & 7, Fleet Street, Birmingham, 3 


Just Published. 


CAST IRON PIPE 


With Special Reference to Centrifugal Methods 
of Manufacture 
By PERCY LONGMUIR, D.Met., M.B.E. 


General Editor of the “industrial Textbooks,"’ 
Author of ‘“‘General Foundry Practice.’’ 


Contents: 
1. Vertically Cast Pipe. Il. Metal Spun Pipe. Ill. Sand Spun 
Cast Iron Pipe. IV. Special Castings. V. Joints for Cast 
Iron Pipe. Vi. Metallurgical Control. Vil. Some Properties 
of Cast Iron Pipe. References. Index. 
Crown Bvo. 110 pages. 53 Illustrations, 


Price 4s. net. Postage 6d., Abroad 8d. 
C. GRIFFIN & CO. LTD., 42 Drury Lane, LONDON, W.C.2. 


There is a *“*HARDENITE”? case-hardening 
compound suitable for any case-hardening 
operation, whether it be a question of uniformity, 
quick penetration, repetition, absence of freckle, or 
rapid case-hardening in the open hearth. 
“Hardenite” compounds are made solely by 


The 


AMALGAMS Co., Ltd. 
184, Attercliffe Rd., SHEFFIELD. 


ADVERTISERS’ ANALYSIS 


Acids 
Imperial Chemical Industries, Ltd. Imperial Chemical House, 
London, 8.W. 1. 
Alloys 
Addalloy Metal Co. Ltd., 14, Park Lane, Sheffield 10. 
J. H. Clifton, London. 
Electric Furnace Products Co., Ltd., Norway. 
Aluminium and its Alloys 
Aluminium Union, Ltd., The Adelphi, Strand, London, W.C. 2. 
Earle, Bourne & Co., Ltd., Heath Street South, Birmingham. 
High Duty Alloys, Ltd., Trading Estate, Slough. 
Wm. Mills, Ltd., Birmingham. 
Northern Aluminium Co., Ltd., Bush House, London, W.C. 2. 
Priestman, T. J., Ltd., Birmingham. 
Perry Barr Metal Co., Ltd., Birmingham. 
Anti-Friction Metals 
Addalloy Metal Ltd., Sheffield. 
Earle Bourne & Co., Ltd., Birmingham. 
McKechnie Bros., Ltd., Rotton Park St., Birmingham. 
Brass and Bronze 
Billington & Newton Ltd., Longport. 
Clifford, Chas. and Son, Ltd., Birmingham. 
Earle, Bourne & Co., Ltd. Heath Street South, Birmingham. 
Emery Bros., Ltd., Aston, Birmingham. 
1.C.I. Metals Ltd., Birmingham. 
John Holroyd, Ltd., Rochdale. . 
Manganese Bronze & Brass Co., Ltd., Handford Works, Ipswich. 
McKechnie Bros., Ltd., Rotton Park St., Birmingham. 
Casehardening 
Expert Tool & Casehardening Co., Ltd., London. 
Casehardening Compounds 
Amalgams Co., Ltd., Attercliffe Rd., Sheffield. 
G.W.B. Electric Furnaces, Ltd., Belgrove House, Belgrove 
St., W.C. 1. 
I.C.I, Cassel Cyanide. 
Kasenit Ltd., Holyrood St., Bermondsey St., London, S.E. 1. 
Castings (Iron) 
Rudge Littley Ltd., West Bromwich. 
Wallwork, H., and Co., Ltd., Roger St., Manchester. 
Castings (Non-ferrous) 
Magnesium Castings and Products, Ltd., Slough. 
Manganese Bronze & Brass Co, Ltd., Handford Works, Ipswich. 
William Mills, Limited, Grove St., Birmingham. 
Mond Nickel Co., Ltd., Thames House, Millbank, London, S.W. 1. 
Northern Aluminium Co. Ltd., Bush House, Aldwych, London, 
W.C, 2. 
Sterling Metals Ltd., Coventry. 
Co, Recorders 
Honeywell Brown, Ltd., 70, St. Thomas St., London. 
Coke-Oven Plant 
Gibbon Bros., Ltd., Albert Rd., Middlesbrough. 
Crucibles 
Morgan Crucible Co, Ltd., Battersea Church Rd., London, S.W. L1. 
Diecastings 
Diecastings, Ltd., Moseley Rd., Birmingham 12. 
Electrodes 
British Acheson Electrodes, Ltd., Sheffield. 
Extruded Rods and Sections 
Earle Bourne & Co., Ltd., Birmingham. 
McKechnie Bros., Ltd., Rotton Park St., Birmingham. 
Northern Aluminium Co., Ltd., London. 
Fluxes 
Addalloy Metal Co. Ltd., 14, Park Lane, Sheffield 10. 
Foundry Services Ltd., 285, Long Acre, Nechells, Birmingham. 
Imperial Chemical industries Ltd., Dept. C. 6, Imperial Chemical 
House, London, 8.W. 1. 
Forgings 
Northern Aluminium Co., Ltd., London. 
Foundry Preparations 
Addalloy Metal Co. Ltd., 14, Park Lane, Sheffield 10. 
Foundry Services Ltd., 285, Long Acre, Nechells, Birmingham, 
Imperial Chemical Industries Ltd., Dept. C.6, Imperial Chemical 
House, London, S.W. 1. 
J. W. Jackman & Co., Lid., Vulean Works, Blackfriars Rd., 
Manchester. 
Thos. Wilkinson & Co., Ltd., Middlesbrough. 
Fuel Oils 
Shell-Mex & B. P. Ltd., London. 
Furnaces (Electric) 
Birmingham Electric Furnaces, Ltd., Erdington, Birmingham. 
Demag Elektrostahl, Germany. 
Electric Furnace Co., Ltd., 17, Victoria St., London, S.W. 1. 
General Electric Co., Ltd., Magnet House, Kingsway, W.C. 2. 
G. W. B. Electric Furnaces, Ltd., Belgrove House, Belgrove St., 
London, W.C. 1. 
Metalectric Furnaces Ltd., Cornwall Rd., Smethwick, Birmingham. 
Morgan Crucible Co. Ltd., Battersea Church Road, London, 
8.W. 11. 
Siemens Schuckert, Ltd., New Bridge Street, London. 
Wild-Barfield Electric Furnaces, Ltd., Elecfurn Works, North 
Rd., London, N. 7. 
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Furnaces (Fuel) 
Brayshaw Furnaces Ltd., Manchester. 
British Furnaces Ltd., Chesterfield. 
Burdon Furnace Co., Hillington, Glasgow. 
Cassel Cyanide Co., Ltd., Room 1702, Imperial Chemical House, 
London, S8.W. 1. 
Dowson and Mason Gas Plant Co., Ltd., Levenshulme, Manche ter. 
Gibbons Brothers, Ltd., Dudley, Worcestershire. 
Incandescent Heat Co., Cornwall Rd., Smethwick, Birmingham 
Kasenit Ltd., Holyrood St., Bermondsey St., London, S.E. 1. 
King, Taudevin & Gregson, Ltd., Sheffield. 
Manchester Furnaces Ltd., Manchester. 
Ofag Ofenbau, Diisseldorf, Germany. 
Priest Furnaces Ltd., Albert Road, Middlesbrough. 
Wellman Smith Owen Engineering Corporation Ltd., Victoria 
Station House, London. 
Furnace Chargers 
Thos. Broadbent & Sons Ltd., Huddersfield. 
Fused Biocks 
Imperial Chemical Industries Ltd., Dept. C.6, Imperial Chemical 
House, London, 8.W. 1. 
Gas 
British Commercial Gas Association, Gas Industry House, 1, 
Grosvenor Place, London, 8.W. 1. 
Gears 
Wallwork, Henry, and Co., Ltd., Red Bank, Manchester. 
Shorter Process Co., Ltd., Savile St. East, Sheffield. 
Gun Metal Ingots and Rods 
McKechnie Bros., Ltd., Rotton Park St., Birmingham. 
Hardening Metals 
Shorter Process Co. Ltd., Savile St. East, Sheffield. 
1.C.I, Cassel Cyanide. 
Ingots (Non-Ferrous) 
McKechnie Bros., Ltd., Rotton Park St., Birmingham. 
Ironfounders. 
Craven Bros. Ltd., Reddish. 
Joshua Bigwood & Son, Ltd., Wolverhampton. 
Machinery 
Joshua Bigwood & Son, Ltd., Wolverhampton. 
Machine Tools 
Sanderson Brothers and Newbould Ltd., Sheffield. 
Magnesium Alloys 
F. A. Hughes Ltd., London. 
Magnesium Castings, Ltd., Slough. 
Sterling Metals, Ltd., Coventry. 
Magnetic Separators, Clutches, Chucks, and Lifting Magnets 
Electromagnets, Ltd., 48, High St., Erdington, Birmingham. 
Motors (Electric) 
Metropolitan-Vickers, Ltd., Trafford Park, Manchester. 
Naval Brass Ingots 
McKechnie Bros, Ltd., Rotton Park St., Birmingham. 
Non-Ferrous Metals 
Birmetals, Ltd. 
Reynolds Tube Co., Tyseley, Birmingham. 
1.C.I. Metals Ltd., Kynoch Works, Witton, Birmingham, 6. 
McKechnie Bros. Ltd., Rotton Park St., Birmingham. 
Perry Barr Metal Co., Ltd., Birmingham. 
Oil Engines 
Mirrlees Bickerton & Day, Ltd., Stockport. 
Pig Iron 
Barrow Hezematite Steel Co., Ltd., Barrow-in-Furness. 
Bradley & Foster, Ltd., Darlaston. 
Presses 
Eumuco Ltd., Beverley Works, Willow Ave., Barnes, London, 
S.W. 13. 
Schloemann, A.-G., Diisseldorf, Germany. 
Protection of Metal Parts for Use at High Temperatures 
Calorizing Corporation of Great Britain, Ltd., 32, Farringdon 
St., London, E.C. 4. 
Pulverised Fuel Equipment 
Alfred Herbert Ltd., Coventry. 
Pulverised Fuel Manufacturers 
Standard Pulverised Fuel Co., Ltd., 4-5, Norfolk St,, Strand, 
London, W.C,2. 
Pyrometers 
Cambridge Instrument Co., Ltd., London. 
Electroflo Meters Ltd., Abbey Rd., Park Royal, London, N.W. 1. 
Ether Ltd., Tyburn Rd., Birmingham. 
Honeywell Brown, Ltd., 70, St. Thomas St., London. 
Integra Co., Ltd., 183, Broad St., Birmingham, 15. 
Metalectric Furnaces Ltd., Cornwall Rd., Smethwick, Birmingham. 
Recording Instruments 
Cambridge Instrument Co., Ltd., London. 
Electrofio-Meters Co., Ltd., Abbey Rd., Park Royal, London, 
N.W. 10. 
Ether, Ltd., Tyburn Rd., Birmingham. 
George Kent Ltd., Luton, Beds. 
Integra Co., Ltd., 183, Broad St., Birmingham, 15. 
Metalectric Furnaces Ltd., Cornwall Rd., Smethwick, Birmingham. 
Refractories 
Carborundum Co., Ltd., Trafford Park, Manchester. 
Kingscliffe Insulating Products, Ltd., Sheffield. 
Thos, Marshall and Co., Loxley, near Sheffield. 
Morgan Crucible Co., Ltd., Battersea Church Rd., London, 
11. 
John G, Stein & Co., Bonnybridge, Scotland. 
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MULTIPLE ACTING 
AMC. FLUXES 


INDISPENSABLE FOR THE EASY AND 

SAFE PRODUCTION OF ABSOLUTELY 

DENSE, SOUND AND FAULTLESS CASTINGS 
IN 


Brass, Gunmetal, Bronzes of all kinds and all other 

Copper Alloys, including Nickel Silver, Monel Metal, etc. 

Aluminium and its alloys. Magnesium and its alloys. 
AMC. FLUXES 


remove porosity, protect and purify the metal 

completely ; degasify the metal ; increase its 

physical properties ; save money by avoiding 
oxidation and slagging losses. 


Ack jot patticulats 


ADDALLOY METAL CO. LID. 


14, PARK LANE (Dept. M.3), SHEFFIELD, 10 


Telegrams : Addalloys "’ 


Regulators 
Honeywell Brown Ltd., 70, St. Thomas St., London. 


Rolling Mills 

Demag, A.-G., Germany. 

Fried. Krupp Grusonwerk A.-G. Magdeburg, Germany. Sole 
Agents in Great Britain: J. Rolland and Co., 2, Victoria St., 
London, S.W. 1. 

Rheinische Walzmachinenfabrik, Germany. 

Robertson, W. H. A., and Co., Ltd., Bedford. 

August Schmitz, A.-G., Germany. 

Karl., Fr. Ungerer., Germany. 

Steels 

Barrow Hematite Steel Co., Ltd., Barrow-in-Furness. 

L. Cameron & Sons, Ltd., Sheffield. 

Daniel Doncaster & Sons, Ltd., Sheffield. 

Darwins, Ltd., Sheffield. 

Dunford & Elliott, Ltd., Sheffield. 

Thos. Firth & John Brown, Ltd., Sheffield. 

English Steel Corporation Ltd., Sheffield. 

Mills, Exors of James Ltd., Stockport. 

Sanderson Bros. and Newbould, Ltd., Sheffield. 

United Steel Companies, Ltd., Sheffield. 


Steel Sections 
Barrow Hematite Steel Co., Ltd., Barrow-in-Furness. 


Steel Tubes and Sections 
Reynolds Tube Co., Tyseley, Birmingham. 
Steelworks Plant 
Wellman Smith Owen Engineering Corporation, Ltd., Victoria 
Station House, London, 8S.W. 1. 


Temperature Controllers 
Cambridge Instrument Co., Ltd., London. 
Electroflo-Meters Co. Ltd., Abbey Rd., Park Royal, London. 
Ether, Ltd., Tyburn Rd., Birmingham. 
Honeywell Brown, Ltd., 70, St. Thomas St., London, S.E. 1. 
Integra Co., Ltd., 183, Broad St., Birmingham, 15. 
George Kent, Ltd., Luton. 
Testing Machines 
Howden, T. C., and Co., 517, Fleet Street, Birmingham. 
Thermostatic Controls 
Honeywell Brown Ltd., 70, St. Thomas St., London. 
Tube Drawing Plant 
Sundwiger Eisenhiitte, Sundwig, Germany. 


Vitreosil Combustion Tube 
Thermal Syndicate, Ltd., Wallsend-on-Tyne. 


wr ny 
Solve your foundry Pret 


42 


METALLURGIA JuNE, 1939 


Index to Advertisers. 


PAGE PAGE 
Addalloy Metal Ltd. 41 Imperial Chemical Industries, Ltd. . 264 
Aluminium Union, Ltd. Front "Cover Incandescent Heat Co., Ltd. . ‘ 26 
Amalgams Company, Ltd. 40 Industrial Art Services, Ltd. 38 
Armstrong Whitworth, Ltd. . Integra Co., Ltd. . ‘ 
Associated British Machine Tool Makers, Ltd. — Jackman, J. W., & Co., ‘Ltd. ‘ 35 
Barrow Hematite Steel Co., Ltd. Outside Back Cover Kasenit Ltd. ‘ 30 
Bigwood, Joshua, & Sons, Ltd. 6 Kent, George, Ltd. . — 
Billington & Newton, Ltd. — King, Taudevin & Gregson, Ltd. ° : . - 2 
Birmingham Electric Furnaces, Ltd. 15 Magnesium Castings, Ltd. 29 
Bradley & Foster, Ltd. Manchester Furnaces 
Brayshaw Furnaces Ltd. . 35 Manganese Brass & Bronze Co. . 39 
British Acheson Electrodes, Ltd. . 14 Marshall and Co. A 16 
British Commercial Gas . 17 Maschinenfabrik Froriep . 
British Furnaces Ltd. MeKechnie Brothers, Ltd. Inside Front Cover 
Broadbent Thos. Ltd. Metallisation Ltd. . 
Burdon Furnaces Metalectric Furnaces, Ltd. 
Calorizing Corporation, Ltd. if Metropolitan-Vickers, Ltd. . ‘ - $i 
Cambridge Instrument Co. — Mills, W., Ltd. 
Carborundum Co., Ltd. . 3 Mill, Exors. of Jas. — 
Clifford, Chas., & Son, Ltd. 14 Mirrlees, Bickerton & Day, Ltd. — 
Craven Bros., Ltd. : 36 Mond Nickel Co., Ltd. — 
Darwins Ltd. National Savings Movement 
Demag, A.-G. 23 Northern Aluminium Co., Ltd. . . 
Demag Elektrostahl . 6 Perry Barr Metals — 
Diecastings Ltd. — Priest Furnaces, Ltd. 8 
Doncaster, Daniel, Ltd. Pricstmen, J.. Ltd. wad 
Dowson & Mason, Ltd. . 28 = 
Dunford, Elliott, Ltd., Sheffield Refined Stainless Steel Co., Ltd. 
Earle, Bourne & Co., Ltd. Reynolds Tube Co., Ltd. 2i 
Electric Furnace Co., Ltd. 27 Rheinische Walzmaschinen — 
Electromagnets, Ltd. - Robertson, W. H. A., & Co., Ltd. 12 
Electroflo Meters Co., Ltd. 19 Rudge Littley, Ltd. ‘ ‘ ‘ 
Electric Furnace Products Co., Ltd., Norway — Sanderson Bros., & Ltd. ‘ 34 
Emery Bros., Ltd. Schmitz, A.-G. . ‘ ‘ 28 
Ether, Ltd. 21 Shell Mex Ltd. . ‘ — 
Eumuco, Ltd. — Shorter Process Co., Ltd. 40 
Expert Tool & Caseharde ming 0. Ltd. Siemens Schuckert . 2 
Firth-Brown, Ltd. — Standard Pulverised Fuel 9 
Foundry Services Ltd., Birminghem — Stein, J. G., & Co., Bonny bridge, Scotland ‘ ‘ 34 
Fox, Samuel & Co., Ltd. ‘ — Steel, Peech & Tozer, Ltd. . 
Gibbon Bros., Ltd. 10, 11, 18 Sternol, Ltd. ‘ 7 
General Electrical Co., Ltd. — Sterling Metals, Ltd. ‘ 13 
G. W. B. Electric Furnaces, Ltd. —- Thermal Syndicate, Ltd. ‘ ‘ - Inside Front Cover 
Griffin, Chas. & Co., Ltd. . 40 United Steel Co., Ltd., The . 20 
Harrold, Charles, & Co., Ltd. — Ungerer, Karl Fr. . ‘ 4 
Herbert, Alfred, Ltd. Victor X-Ray Corporation . . 
High Duty Alloys, Ltd. . 5 Wallwork, Henry, & Co., Ltd. . . Inside Back Cover 
Holroyd, John, Ltd. Wild-Barfield, Ltd... 
Howden, T. C., & Co. 40 Wilson & Hudson, Ltd. . ‘ 42 
Hughes, F. A., Ltd., London 37 Workington Iron & Steel Co., Ltd. ‘ 4 . 20 


Free from the limitations of language—illustrations tell their story in every country. 
An advertising or sales promotion campaign without illustrations does only a 


partial job of selling. Good photographs, good drawings, along with effectively 
engraved blocks provide the necessary interest to future clients 


Upon request one of our principals will be pleased to call upon you and explain 
the manifold advantages of our service 


PHOTO PROCESS ENGRAVERS 
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ARTISTS AND DESIGNERS 
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Precision Ground Bright Steel Rounds 
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